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PATHOLOGIC CHANGES IN THE ORBIT IN 
PROGRESSIVE EXOPHTHALMOS 
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We have seen a number of patients suffering from progressive 
exophthalmos following thyroidectomy, in each of whom careful study 
revealed many findings of ophthalmologic interest. 


For these patients a surgical treatment was devised which, in six 
instances, was highly satisfactory. In each, a similar mechanism for the 
exophthalmos was found, and the pathologic changes responsible for 
this disorder were proved. 


The usual development of the condition is as follows: Thyroid- 
ectomy is performed on a patient with exophthalmic goiter who presents 
the usual elevated basal metabolic rate and cardiovascular and nervous 
manifestations. Clinical improvement follows, except that the exoph- 
thalmos does not disappear. In a variable period, often in three or four 
months, it becomes evident that the proptosis is increasing. As it pro- 
ceeds an increased fulness of the lids is noted; then lacrimation and 
epiphora appear. A watery appearance of the scleral conjunctiva is 
followed first by edema near the inner canthus and then by swelling, 
which spreads rapidly, and protrusion of the inferior palpebral mucosa. 
Diplopia and lack of parallelism of the eyes are followed by an increas- 
ing limitation of movements of the globe, and downward movements 
are the only ones retained ultimately. In other directions there may 
be only slight movement. During the increasing protrusion of the eye 
through these stages the lids no longer completely cover the globe, and 
the cornea becomes exposed. 


Such patients are said to be suffering from malignant exophthalmos, 
for while cases of less severity may be seefi, the severe ones invariably 
have progressed to the stage of corneal ulceration and infection. Many 
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enucleations have been performed, but the usual termination has been 
an infected orbit, intracranial extension of the infection and death. 


LITERATURE ON PROGRESSIVE EXOPHTHALMOS 


Reports of progressive exophthalmos with blindness, enucleation of 
the eyes and death, some of which are given here, appear all too often 
in the literature. Jessop! reported three cases of his own and twenty- 
two collected from the literature. Additional reports were made by 
Saenger and Baer,” Juler,* Cross, Coulter,* Thomson,’ Paton,® Burch ? 
and Griffith. Benedict ® reported six cases from the Mayo Clinic, and 
a personal communication from Lahey’s clinic adds six more. 

A variety of treatments has been tried for these unfortunate patients : 
tarsorrhaphy and canthotomy, plastic operations on the conjunctiva, 
incisions of the lids or removal of fat, as done by Saenger and Baer, 
Juler,? von Graefe,?° Kuhnt ?! and Harmon.’? The Kronlein operation 
has been performed by Chevallereau and Offret,’* Meisner ** and Dol- 
linger ; *° section or removal of the cervical sympathetics was carried out 


1. Jessop: Three Cases of Exophthalmic Goiter with Severe Ocular Lesions, 
Tr. Ophth. Soc. U. Kingdom 16:187, 1896. 

2. Cited by Burch.” 

3. Juler, F. A.: Acute Purulent Keratitis in Exophthalmic Goiter, Treated 
by Repeated Tarsorrhaphy, Resection of Cervical Sympathetic and X-Rays: 
Retention of Vision in One Eye, Tr. Ophth. Soc. U. Kingdom 33:58, 1913; Oph- 
thalmoscope 11:456, 1913. 

4. Coulter, in discussion of Juler. 

5. Thomson, E. S.: Orbital Edema in Exophthalmic Goiter, Am. J. Ophth. 
7:27, 1924. 

6. Paton, in discussion of Juler.? 

7. Burch, F. E.: The Exophthalmos of Graves’ Disease, Minnesota Med. 
12:668 (Nov.) 1929. 

8. Griffith, J.: A Case of Acute Exophthalmic Goitre, Ophth. Rev. 17:193, 
1898. 

9. Benedict, W. L., in discussion of Holloway, T. B.; Fry, W. E., and Went- 
worth, H. A.: Ocular Signs in One Hundred Unselected Cases of Goiter, J. A. 
M. A. 92:35 (Jan. 5) 1929. 

10. von Graefe, A.: Ophthalmologische Mittheilungen, Berl. klin. Wehnschr. 
4:319, 1867. 

11. Kuhnt, H.: Zur Behandlung der Hornhautulzeration bei hochgradigem 
Basedow-Exophthalmus, Ztschr. f. Augenh. 27:333, 1912. 

12. Harmon, B., in discussion of Juler.® 

13. Chevallereau and Offret: Exophtalmie consécutive 4 une inflammation des 
muscles extrinséques de l’ceil, Ann. d’ocul. 150:1, 1913. 

14. Meisner, W.: Chronische Myositis der ausseren Augenmuskeln, Ber. ii. d. 

Versamml. d. deutsch. ophth. Gesellsch. 48:46, 1930. 
3 15. Dollinger, J.: Die Druckentlastung der Augenhohle durch Entfernung der 
oberen Orbitalwand bei hochgradigem Exophthalmus (Morbus basedowii) und 
konsekutiver Hornhauterkrankung, Deutsche med. Wchnschr. 37:1888, 1911. 
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by Jaboulay,’® Jonnesco,’? Balacescu,'* C. H. Mayo,’® Juler,? Reclus 
and Faure,?° Adson ?? and Bucy.” 

; Ruedemann ** advised giving thyroid gland by mouth; some authors 

have recommended deep roentgen therapy. In severe cases the relief 

given by these procedures has been ineffective or futile. 

Our operative procedure is a complete removal of the orbital roof 
and that of the optic foramen by an intracranial approach. The orbital 
fascia and the ring of Zinn are opened for purposes of decompression 
and to permit expansion of the contents of the orbit and the optic 
foramen. Such a wide exposure allows detailed study of the orbital 
structures, including the extrinsic muscles, the fat, the vessels and the 
optic nerve. From the muscles in our series more than twenty specimens 
were removed for microscopic study. In each instance abnormalities 
were found in the extra-ocular muscles, which were increased in size 
from three to eight times. Their color was altered and, depending on 
the stage of the process, varied from a pale, half-cooked appearance to 
a much deeper red with white fibrous streaks. 

Of additional interest is the fact that loss of vision occurs from 
causes other than changes in the cornea. In four of our six patients the 
optic nerves and retina showed changes, most often swelling of the 
nerve head, hemorrhages and atrophy. In each of these, treatment 
proved effective, the loss of vision was arrested, and restoration of 
sight followed. The papillitis subsided, the hemorrhages absorbed 
promptly, and there remained only the fixed changes resulting from 
the preceding atrophy. 

A search of the voluminous literature on exophthalmos and other 
ocular conditions related to goiter proves to be of unusual interest. If 
one investigates the reports on exophthalmos and excludes those result- 
ing from the various tumors of the orbit, arteriovenous aneurysms, 
mucoceles, orbital infections and the like, there remain still an enormous 
number, some in which the exophthalmos bore a relation to goiter and 
others in which it was associated with cardiovascular disease, cerebral 
hemorrhage and some of the chronic diseases, particularly syphilis and 
tuberculosis. Lesser degrees of protrusion of the eyes are seen fairly 
often in persons with heart disease and with hypertension. 

16. Jaboulay: Le traitement du goitre exophthalmique par la section sympathi- 
que cervical, Presse méd. 1:81 (Feb. 12) 1898. 

17. Jonnesco, T.: La résection totale et bilaterale du sympathique cervical 
(traitement du goitre exophthalmique), Ann. d’ocul. 117:161 (March) 1897. 

18. Balacescu, cited by Juler.? 

19. Mayo, C. H.: The Surgical Treatment of Exophthalmos, J. A. M. A. 
63:1147 (Oct. 3) 1914. 

20. Reclus and Faure: Bilateral Resection of the Great Cervical Sympathetic 
in Exophthalmic Goiter, Ann. d’ocul. 118:38, 1897. 
21. Personal communication to the author. 


22. Ruedemann, A. D.: The Ductless Glands as They Appertain to Eye Dis- 
eases and to Surgery, J. A. M. A. 97:1700 (Dec. 5) 1931. 
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From this search the conviction arises that the mechanism of the 
most severe cases is similar in all, whether the patient suffered from 
hyperthyroidism or not. However, in this connection, one point 
deserves emphasis, namely, that the term “exophthalmos” often is 
applied loosely. Frequently a widening of the lid slit only is present 
and not a true protrusion of the globe. 


Apparently the pathologic changes in the extrinsic ocular muscles 
which result in faulty movements of the eyes have not received the 
attention merited by their seriousness and importance. Diagnoses of 
neurologic disorders have been frequent when primary alterations in 
the muscles were present. 


HYPOTHESES AS TO THE CAUSE OF EXOPHTHALMOS 


The cause of exophthalmos in hyperplastic thyroid disease and in 
the so-called idiopathic cases has given rise to innumerable speculations. 
The theory of an increase of retrobulbar fat has been offered as the 
explanation by Basedow,”* R. Foster Moore,** Bristowe,”> Jendrassik,”® 
Mendel ** and Carl Fischer,** and a number of postmortem examinations 
have been made. These investigations were not made in cases of 
progressive exophthalmos. 


Since the experiments of Claude Bernard,** who produced a dilated 
pupil, widening of the palpebral aperture and circulatory phenomena, 
others have championed the role of sympathetic stimulation of the 
smooth musculature of the orbit. In 1860, Aran *® supported Bernard, 
and in 1900, Edmunds *° again repeated the experiments. Galezowski, 
Riche, Jaboulay, Gayme and Abadie are cited by Landstrom *' as believ- 
_ing that the contraction of the smooth musculature in Tenon’s fascia 


23. Basedow: Exophthalmos durch Hypertrophie des Zellgewebes in der Augen- 
hohle, Wchnschr. f. d. ges. Heilk. 6:197, 1840. 

24. Moore, R. Foster: (a) Medical Ophthalmology, ed. 2, Philadelphia, P. 
Blakiston’s Son & Co., 1925, p. 213. (b) A Note on the Exophthalmos and Lim- 
itation of the Eye Movements in Graves’ Disease, Lancet 2:701 (Oct. 2) 1920. 

25. Bristowe, J. S.: Cases of Graves’ Disease, Tr. Ophth. Soc. U. Kingdom 
6:39, 1886. ; 

26. Cited by Landstrém, J.: Basedow’s Disease: Surgical and Anatomical 
Study, Nord. med. ark. 40:1, 1907. 

27. Fischer, Carl, in discussion of Parker, W. R.: Double Luxation of the 
Eyeballs in a Case of Exophthalmic Goiter, Tr. Am. Ophth. Soc. 19:134, 1921. 

28. Cited by Benard, H.: Contribution a l'étude du goitre exophthalmique: 
Pathogénie; traitement, Thése de Paris, 1882, no. 146. 

29. Aran: De la nature et du traitement de l’affection connue sous le nom de 
goitre exophthalmique, cachexia exophthalmique, maladie de Basedow (Extrait par 
l’auteur), Bull. Acad. de méd., Paris 26:122, 1860-1861. 

30. Edmunds, W.: Experimental Exophthalmos and Enophthalmos, Tr. Ophth. 
Soc. U. Kingdom 20:243, 1900. 

31. Landstrém, J.: Basedow’s Disease: Surgical and Anatomical Study, Nord. 
med. ark. 40:1, 1907. 
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produces exophthalmos, and Turner *? has summarized data on the 
nonstriped muscle connected with the orbital protrusion in man and 
other mammals. 

Since the work of H. Miller ** on the unstriped orbital muscles that 
bear his name, others, prompted by their interest in exophthalmos, have 
described differences in the arrangement and disposition of these muscle 
aggregations. Among them may be mentioned Landstrom, C. Hesser,** 
Kraus *° and Whitnall.*° Birch-Hirschfeld ** reported studies on the 
lymph vessels in the orbit and the stasis occurring in them. 

Experimental investigations directed toward the effect of cervical 
sympathetic stimulation have been carried on by Kraus,** who reported 
the production of exophthalmos in rabbits, cats and dogs, but not in 
monkeys. Resection of Landstrom’s muscle did not interfere with the 
ocular protrusion. 


Muller and Wagner * stimulated the cervical sympathetics in decapi- 
tated human beings, and Unverricht *° performed clinical experiments 
on patients during the course of operations on the neck. No exoph- 
thalmos was produced in any of these investigations, although other 
effects of sympathetic stimulation were present. 

There are adherents to the idea that retrobulbar venous engorgement 
is the cause. Goldscheider,? Schwerdt,?® F. Muller 2° and Unverricht *° 
are subscribers to this view, and Sattler *’ also suggested that the 
engorgement is brought about by a vasomotor toxin. 


32. Turner, William: Upon a Non-Striped Muscle Connected with the Orbital 
Periosteum of Man and Mammals and on the Musculus Kerato-Cricoidens, Natural 
Hist. Rev. 2:106, 1862. 

33. Miller, H.: Smooth Muscle in the Ocular Orbit of Human Beings and 
Mammals, Ztschr. f. Wissensch. Zool. 9:541, 1858; Concerning Smooth Muscles 
in the Eyelids of Man and Mammals, Verhandl. d. phys.-med. Gesellsch. 9:244, 
1859, 

34. Hesser, C.: Der Bindegewebesapparat und die glatte Muskulatur der 
Orbita beim Menschen in normalen Zustande, Anat. Hefte 49:1, 1913. 

35. Kraus, W.: Zur Anatomie der glatten Muskeln der menschlichen Augen- 
hohle nach Untersuchungen am Neugeborenen, Arch. f. Augenh. 71:277, 1912. 

36. Whitnall, S. E.: The Anatomy of the Human Orbit and Accessory Organs 
of Vision, New York, Oxford University Press, 1921. 

37. Birch-Hirschfeld: Krankheiten der Orbita, in Graefe-Saemisch: Handbuch 
der gesamten Augenheilkunde, Leipzig, Wilhelm Engelmann, 1907, vol. 9 (Abt. 1), 
p: 2. 

38. Kraus, W.: Ueber die Beziehungen des Sympathikus zum Sehorgan, 
Ztschr. f. Augenh. 28:257, 1912. 

39. Muller and Wagner, cited by Unverricht.‘° 

40. Unverricht: Experimentelle Untersuchungen iiber die Ursache des Exoph- 
thalmus, Klin. Wchnschr. 4:878 (April 30) 1925. 

41. Sattler, H.: Ueber die sogenannten Landstrémschen Muskel und seine 
Bedeutung fiir den Exophthalmus bei Morbus basedowii, Ber. ii. d.‘Versamml. 
d. ophth. Gesellsch. 37:181, 1912. 
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Landstrém cited von Graefe and McKenzie as believing in a widen- 
ing of the orbital. veins, and O’Day,*? in a postmortem study, found 
varicose orbital veins. Friind ** expressed the belief that such widening 
results from compression of the ophthalmic vein as it passes obliquely 
through the smooth muscle of the orbital fissure. Bulson ** and others 
objected to theories of venous engorgement because the orbitofacial 
veins show no enlargement. 

The hypothesis of protrusion of the globe by dilated orbital arteries 
has numerous proponents, among them Hervieux,”® Buschan,*® Man- 
natin,*® Fhrich,*® A. Kocher,?® Fuchs,?*° Kraus,?° Mobius 7° and 
Haskovec.*® 

Cooper,*® in 1849, explained exophthalmos on the basis of a weaken- 
ing and elongation of the ocular muscles. Tilley ** attributed exoph- 
thalmos to the fact that the wide open lids exert no restraint on the 
globe, and an increase in the orbital content is permitted thereby. 

Hughlings Jackson ** favored some pathologic change in the central 
nervous system and referred to the work of Brown-Séquard and 
Filehne, who reported exophthalmos following injuries of the restiform 
body. 

Experimental investigations along other lines have been carried out 
by Piorry ** and Boddaert,?* who tied the jugulars and excised the 
cervical sympathetic, producing exophthalmos by these two procedures, 
either one of which alone did not produce it. 

MacCallum and Cornell ** tied the jugulars and stimulated the 
sympathetic, producing a mild exophthalmos. Troell,*® in 1916, was 
unable to confirm their work. 

Certain pharmacologic experiments by Grunert,®° Sato *! and Gibbs,®? 
who injected paraphenylendiamine, produced edema about the lids and 

42. O’Day, Christopher: Diffuse Vascular Goiters: Causes of the Exophthal- 
mos, New York M. J. 111:708 (April 24) 1920. 

43. Friind, H.: Die glatte Muskulatur der Orbita und ihre Bedeutung fiir die 
Augensymptoms bei Morbus basedowii, Beitr. z. klin. Chir. 73:755, 1911. 

44. Bulson, A. E., Jr., in discussion of Claiborne, J. H.: Ocular Symptoms in 
Exophthalmic Goiter, Tr. Sect. Ophth., A. M. A., 1920, p. 49. 

45. Cooper, William, cited by Sattler.*1 

46. Tilley, J. H.: Exophthalmos: The Mechanism of Its Production in Exoph- 
thalmic Goiter, Ann. Surg. 84:647 (Noy.) 1926. 

47. Jackson, H., in discussion of Wilks, Samuel: Notes on Graves’ Disease, 
Tr. Ophth. Soc. U. Kingdom 6:58, 1886. 

48. MacCallum, W. G., and Cornell, W. B.: The Mechanism of Exophthalmos, 
Tr. A. Am. Physicians 19:56, 1904. 


49. Troell, A.: Some Attempts to Produce Exophthalmos Experimentally, 
‘Arch. Int. Med. 17:382 (March) 1916. 

50. Grunert, K.: Die Augensymptome bei Vergiftung mit Paraphenylendi- 
amin, Ber. ii. d. Versamml. d. ophth. Gesellsch., 1903, p. 208. 

51. Sato, M.: On the Action of Paraphenylendiamine, Tohoku J. Exper. Med. 
15:566 (June) 1930. 

52. Gibbs, O. S.: The Relation of Edema of Paraphenylendiamine to General- 
ized Edema, J. Pharmacol. & Exper. Therap. 42:65 (May) 1931. 
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the orbits in dogs. Recently, Marine, Spence and Cipra ** have reported 
thyroid hyperplasia with exophthalmos in rabbits after injections of 
methyl cyanide. 

It may be worthy of comment that none of the theories has proved 
to be satisfactory, and that none of the experimental work has been 
successful in producing marked or progressive exophthalmos. 


ALTERATIONS IN THE OPTIC NERVE AND RETINA 


Before considering pathologic studies it should be noted that con- 
siderable comment has been devoted to changes in the optic nerves and 
retina in thyroid disorders. Sattler ** reported one instance of retro- 
bulbar neuritis and collected eight more from the literature. R. Foster 
Moore *** also noted this occurrence. Thomson* quoted Sattler and 
von Hippel on the exophthalmos of thyroid disease associated with 
optic neuritis. Keogh ** has noted optic atrophy. Fuchs © attributed 
these changes in the optic nerve to tension on it, caused by the forward 
dislocation of the globe. Benedict has referred to the frequent retinal 
changes and choroiditis seen in association with highly toxic goiters. 

Various interpretations have been given to palsies of the ocular 
muscles, but often they have been attributed erroneously to neurologic 
* causes. Willard 7 reported palsies ; Bernhardt,** Sattler °° and Kappis *® 
reported them, and considered them caused by a nuclear degeneration 
from a presumed infectious or toxic agent, in polioencephalitis or in 
myelitis. Jaensch ® has written on palsies of the ocular muscle in 
thyrotoxicosis. Heuer,®*! in an article on neurologic associations with 


thyroid disease, commented on the frequency of disturbances in the 
ocular muscles. 


53. Marine, D.; Spence, A. W., and Cipra, A.: Production of Goiter and 
Exophthalmos in Rabbits by Administration of Cyanide, Proc. Soc. Exper. Biol. & 
Med. 29:822 (April) 1932. 

54. Sattler, H.: Case of Neuritis of the Optic Retrobulbar Nerve, Preliminary 
Symptom of Basedow’s Disease, Wien. med. Wchnschr. 71:1084, 1921. 

55. Keogh, C. H.: Graves’s Disease: A Case with Postoperative Amblyopia, 
New York M. J. 104:457, 1916. 

56. Fuchs, Ernst: Textbook of Ophthalmology, ed. 5, translated by Alexander 
Duane, Philadelphia, J. B. Lippincott Company, 1917, p. 806. 

57. Willard, L. M.: Two Cases of Exophthalmic Goiter with Ocular Muscle 
Complications, Ophthalmology 11:339, 1915. 

58. Bernhardt, M.: Basedow’sche Krankheit und Augenmuskellahmung, 
Neurol. Centralbl. 30:706, 1911. 

59. Cited by Bernhardt.5® 

60. Jaensch, P. A.: Augenmuskellahmungen bei Basedowscher Krankheit, 
Deutsche med. Wchnschr. 50:1249, 1924. 


61. Heuer, G.: Cerebral Nerve Disturbances in Exophthalmic Goiter, Am. J. 
M. Sc. 151:339, 1916. 
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PATHOLOGIC CHANGES IN OCULAR MUSCLES 


It is instructive in the light of our experiences to look back on the 
notes of various surgeons and to find that often there were indications 
of alterations in the extrinsic ocular muscles, but that their significance 
was not appreciated. Basedow observed that in one case “because of 
retrobulbar tension the recti muscles compressed the globe and caused 
an indentation beneath each one.”’ Moore,”*” while operating to remove 
fat, found large muscles but did not examine them. After an enucle- 
ation Burch found large muscles and supplied an excellent pathologic 
report, but came to no conclusion. Chevallereau and Offret found large 
muscles while doing a Kronlein operation. These showed myositis. 
Carl Fischer, and Silcock.** at postmortem examinations, noted that in 
cases of exophthalmos there was interfascicular fatty muscle degenera- 
tion. Griffith, after enucleations in a case of progressive exophthalmos, 
found the orbits still so full of tissue that the lids could not be closed. 

There are a larger number of pathologic reports from cases of 
idiopathic exophthalmos, and in these the findings are strikingly similar 
to those in our cases in which the association with thyroid disease has 
been clear. Gleason ** reported an idiopathic myositis with muscles eight 
times the normal size and remarked that there are thirty-five cases in 
the literature. Rochon-Duvigneaud and Onfray * reported one case, 
finally concluding that it was caused by tuberculosis. Meisner reported 
two cases occurring in patients with cerebral apoplexy and one other 
case. 

Hensen,” Hessvert,®> Nuel,°*° Mauch,®* Busse and Hohheim, 
Cords,** Thomsen ** and Buzzard ® reported large ocular muscles 
occurring with a variety of conditions and producing great exophthalmos. 

Each of the six patients on whom we reported *° had hyperplastic 
goiter with characteristic symptoms. Each had some degree of exoph- 


62. Silcock, A. Q.: A Case of Exophthalmic Goiter, Tr. Ophth. Soc. U. King- 
dom 6:103, 1886. 

63. Gleason, J. E.: Idiopathic Myositis Involving the Extraocular Muscles, 
Ophth. Rec. 12:471, 1903. 

64. Rochon-Duvigneaud and Onfray: Double exophtalmie déterminée par une 
sclérose tuberculeuse des muscles intra-orbitaires, Arch. d’opht. 26:129, 1906. 

65. Hessvert, in discussion of Meisner.14 

66. Cited by Rochon-Duvigneaud and Onfray.®4 

67. Cords, cited by Meisner.14 

68. Thomsen, H.: Exophthalmos Caused by Chronic Inflammation: Post- 
Operative Papilledema of the Other Eye, Acta ophth. 1:248, 1923. 

69. Buzzard, F.: The Clinical History and Post-Mortem Examination of Five 
Cases of Myasthenia Gravis, Brain 28:438, 1905. 

70. Naffziger, H. C., and Jones, O. W., Jr.: The Surgical Treatment of Pro- 
gressive Exophthalmos Following Thyroidectomy, J. A. M. A. 99:638 (Aug. 20) 
1932; Tr. Sect. Surg., Gen. & Abd., A. M. A., 1932, to be published. 
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thalmos prior to thyroidectomy. The basal metabolic rates varied from 
plus 17 to plus 75. Four patients were women; two were men. Their 
ages varied from 28 to 53: Blood pressure readings ranged from nor- 
mal to 168 systolic and 94 diastolic. 

Following thyroidectomy all of the patients were relieved of their 
general symptoms, but the exophthalmos persisted and increased in from 
two months to one year after the operation. Various treatments had 
been used in the attempt to check the progressive exophthalmos, ranging 
from desiccated thyroid gland by mouth to canthotomy, sinus operation 
and sympathectomy. During the progress of the exophthalmos the basal 
metabolic rate varied in the different patients from normal to minus 32. 

All of the patients showed marked puffiness of the lids, scleral edema 
in various stages and lacrimation. The exophthalmos varied from 
26 to 35 mm. Some aching behind the globes and on movements was 
present in three. In five of the six patients the mobility of the globes 
was impaired greatly. Upward movements were most affected and in 
some were lost completely ; downward movements were affected least ; 
lateral movements were limited in varying degrees. In four patients the 
lacrimal glands were enlarged and easily palpable. Vision was impaired 
seriously in five patients. Swelling of the optic disks occurred in five; 
retinal changes were present in one. The fields showed generalized 
contraction in two, and in one, a loss of the inferior half of the fields. 
In this patient, who could hardly count fingers at 2 feet (60.96 cm.), 
no abnormality was noted on ophthalmologic examination. On attempt- 
ing to press the globes backward into the orbit there was great resistance. 

A report on the first patient of the series appeared in 1931.7 Since 
then my colleagues and I have operated on three others; this operation 
has been done also by Dr. Paul Bucy of the University of Chicago and 
by Dr. R. E. Semmes of Memphis, Tenn., on a patient of Drs. Ellett 
and Rychener.”? 

Both orbits were operated on in four and one orbit each in the 
remaining two patients. Specimens of muscle for pathologic study have 
been removed in all instances, and in several small pieces of muscle were 
taken from three or four muscles in each orbit. More than twenty 
specimens have been studied. 

In every orbit the muscles were enlarged enormously. Some were 
measured and were found to be increased from three to eight times their 
normal size. Depending on the age of the process, the color varied from 
a pale, edematous, half-cooked appearance to a deep color, and there 
was much fibrous tissue. The muscles felt firm, and at times were ‘of 


71. Naffziger, H. C.: Ann. Surg. 94:582 (Oct.) 1931. 
72. These physicians sent me personal communications regarding their patients 
and supplied photographs and pathologic sections. 
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rubbery hardness. In the later stages hyaline change was found, and 
the muscles were gritty to the knife. 


A summary of the histologic findings in the ocular muscles so far 
studied shows varying degrees of degeneration of the muscles, fibrosis 
and cellular infiltration. 

The mildest lesion appears to be a swelling of muscle fibers followed 
by a loss in striations, in other words, the early changes associated with 
so-called Zenker’s degeneration. Later, many muscle fibers are seen to 
be frayed out into a fibrillary substance which takes the stain for 
collagen. There is, at the same time, in many of the sections a definite 
interstitial edema. In the more pronounced cases, or perhaps those of 
longer standing, there is a proliferation of round cells which appears to 
be coming from the intermuscular mesenchyme. Some of these cells 
are lymphocytes or immature plasma cells, but many are very embryonal 
in character. Small and large accumulations are present around the blood 
vessels. This cellular reaction appears to be, in part, a response to 
muscle necrosis. What appears to be a still later stage is the con- 
densation of fibrils into a comparatively dense scar tissue, although in 
no case can it be said that the condition is resting. One finds early, 
intermediate and late stages in all of the tissue. In addition to these 
changes, in some sections the walls of arterioles are somewhat thickened 
and are infiltrated themselves by mononuclear cells. In places these 
cells appear beneath the intima, causing a slight bulging of the endo- 
thelium 

The operative procedure consisted of an intracranial removal of the 
orbital plate and the roof of the optic foramen and opening of the ring 
of Zinn. The removal of bone from the orbital plate extended from 
the frontal sinuses to the sphenoidal ridge, laterally to the wall of the 
skull and mesially to the ethmoid and sphenoid cells. 


RESULTS OF OPERATION 


There have been no deaths in the series. Convalescence is character- 
ized by a transient increased edema of the lids and conjunctiva. As it 
subsides the proptosis gradually lessens, and the recession of the globes 
continues over many months. In each instance there were early improve- 
ment in vision, subsidence of papillitis and disappearance of the 
hemorrhages. 

The recession of the globes continued over many months and varied 
from 2 to 7 degrees on the exophthalmometer. In no case has there 
been any tendency to recurrence. In each instance the globes show faint 
pulsation of which the patient is unaware. 
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CONCLUSION 


In conclusion, we feel justified in emphasizing the constancy of the 
pathologic change responsible for this type of progressive exophthalmos 
and in stressing the importance of the recognition of impaired ocular 
movements from intrinsic changes in the muscles. Treatment of this 
hitherto hopeless condition has proved adequate and highly satisfactory. 


ABSTRACT OF DISCUSSION 


Dr. Jonas S. FriepENWALD, Baltimore: In six cases of exophthalmic goiter 
of the uncomplicated sort that came to autopsy, in which the globe still had attached 
muscles that could be investigated, all showed perfectly normal extra-ocular muscles. 

A seventh patient came to the hospital in 1924 with a history that three months 
before he had had an acute infection of the upper respiratory tract, rhinitis and 
fever, followed a week later by coma and convulsions, which lasted for almost a 
week, Three months after the onset he came to the Eye Dispensary, and was 
found to have moderate exophthalmos of the right eye, with limitation of move- 
ment of the eyeball, a beginning corneal ulcer and the appearance of an orbital 
abscess. There was no enlargement of the thyroid at that time, and there was 
no increase in the pulse rate. A basal metabolic test was not made, but attention 
was concentrated on the possibility of sinusitis and an orbital abscess. The patient 
returned three months later, having suffered a great loss of weight. His thyroid 
was palpable; there were bilateral exophthalmos and papilledema, and the pulse 
rate was much increased. A diagnosis of acute hyperthyroidism was quite obvious, 
and the ocular condition was thought to be a possible complication—an abscess oi 
the brain or an orbital abscess. The patient became delirious, bilateral acute 
glaucoma developed, and he finally died. At autopsy, the orbits were carefully 
explored on account of the suspicion of an orbital abscess, but no abscess was 
found, and no note was made of any enlargement. The extra-ocular muscles were 
preserved, and the specimen was sent to the laboratory. Study showed changes 
identical with those shown in the cases presented by Dr. Naffziger. 


Dr. E. C. Ettett, Memphis: In a case of exophthalmic goiter the ocular 
muscles showed lymphocytic infiltration, and at the center of the infiltrates were 
larger cells, which were thought to be germinal centers. 

Dr. ArTHuR M. YupKin, New Haven, Conn.: A bilateral progressive exoph- 
thalmos was produced in rats experimentally by a diet deficient in salts and calcium. 


Dr. W. L. Benepict, Rochester, Minn.: Experimental work on the thyroid 
of the goat has shown edema of the ocular muscles in the early stages, and histo- 
logic infiltration later. 

Naffziger’s operation should be resorted to only in extreme cases. Since the 
use of combined tincture of iodine and compound solution of iodine, there has not 
been a case of marked exophthalmos at the Mayo Clinic that could not be kept 
under control. By the combined use of thyroxine and compound solution of iodine, 
marked exophthalmos can be kept under control so that there is little danger of 
losing the eye. We believe that through the action of these combined drugs we 
shall be able definitely to control our ward patients so that operative intervention 
will not be necessary. 

Dr. Water R. Parker, Detroit: I have beeh unfortunate enough on one 
occasion to witness the complete destruction of both eyes in a patient in the group 
reported by Dr. Naffziger, and I can assure you that on that particular occasion 
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we would have welcomed even as radical procedure as Dr. Naffziger has given us 
today with the possibility of saving some sight for this unfortunate man. 

Dr. T. B. Hottoway, Philadelphia: I recommend eccentric tarsorrhaphy for 
the usual case of thyroid exophthalmos, reserving the Naffziger operation for the 
extreme case. 

Dr. Dewey Katz, Chicago: In a case of exophthalmic goiter the exophthalmos 
receded 5 mm. following the Naffziger operation. Histologically, the excised 
muscle presented the picture described by Dr. Naffziger. Most striking were the 
many areas of lymphocytic infiltration. These were usually present about the blood 
vessels. 

Dr. Howarp C. NArFrziceEr, San Francisco: There is a great similarity between 
the pathologic changes in progressive exophthalmos of this type and those found in 
the ocular muscles in myasthenia gravis. There is a great increase of water, which 
accounts for the increased size of the muscles early, and then, later on, lymphocytes 
infiltrate the muscle. We have not operated on any patients for cosmetic purposes. 
The criteria have been progressive exophthalmos, limited movement of the ocular 
muscles and progressive loss of sight. 





A SYNDROME IN UVEAL TUBERCULOSIS 


WILLIAM C. FINNOFF, M.D. 
DENVER 


Increased intra-ocular tension accompanying uveitis is not an infre- 
quent symptom. This is especially true in ocular tuberculosis of a cer- 
tain type, and when accompanied by other characteristic symptoms it 
should strongly suggest the nature of the etiology of the ocular disease. 

I have been impressed with the frequency with which the following 
group of symptoms accompanies a certain form of ocular tuberculosis: 

1. Keratitic precipitates of the mutton-fat variety. 


2. Evanescent grayish nodules at the pupillary margin of the iris 
(the so-called Gilbert-Koeppe nodules). 

3. Increased intra-ocular tension. 

4. Vitreous exudates. 

5. One or more yellowish tubercles in the choroid. 

In a critical study of these eyes with the corneal microscope, the 
precipitates on the posterior surface of the cornea are often found to be 
large, irregular in shape and free from pigment. They occur in greater 
abundance in the lower portions of the cornea, but are not limited to it. 
The edges of the precipitates are not sharply defined, and the endo- 
thelium shows bedewing. If the tension is very high, the epithelium is 
steamy and masks details of the deeper structures. The cloudiness of 
the aqueous varies. In some cases it is relatively clear and shows only 
a small quantity of fibrin and a few cells that move freely in the anterior 
chamber. In others there are a large quantity of fibrin and many cells. 

When the iris is visible, characteristic grayish, fibrinous nodules are 
seen in varying numbers on the pupillary border. These nodules pro- 
trude into the pupil and often rest on the anterior lens capsule. Occa- 
sionally they are seen on the anterior surface of the iris, near the 
pigmented border. They are usually small, and may disappear before the 
next examination and never recur. In other cases they come and go 
during the entire active period. Friedenwald described these nodules 
prior to Gilbert. They vary in number. In one case I counted forty-two 
in the pupil ; three days later only eleven were present, and these rapidly 
disappeared after the patient was treated. 


From the Department of Ophthalmology, University of Colorado School of 
Medicine. 


Read before the Section of Ophthalmology at the Eighty-Third Annual Ses- 
sion of the American Medical Association, New Orleans, May 11, 1932. 
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In tuberculous uveitis pain and circumcorneal injection are incon- 
spicuous symptoms, and their sudden appearance should suggest a rise 
in intra-ocular tension and not necessarily an aggravation of the tuber- 
culous inflammation. The sudden rise in tension is due to a blocking 
of the filtration angle by inflammatory exudates. In tuberculosis and 
similar conditions, i. e., sympathetic ophthalmia and syphilis, the exu- 
dates are more plastic in character than those of acute inflammations, 
and for this reason interference with normal drainage of intra-ocular 
fluids occurs more readily than in other forms of uveitis. The character 
of the keratitic precipitates proves this. 

A rise in intra-ocular tension, in cases with large mutton-fat deposits 
on the posterior surface of the cornea, and} a deep anterior chamber 
should strongly suggest tuberculous uveitis, especially after sympathetic 
ophthalmia and syphilis have been excluded. 

The tension in such eyes varies between 25 and 50 mg. of mercury 
(Schidtz) ; it may vary from week to week—even from day to day— 
or it may remain stationary over a prolonged period of time. In most 
cases miotics have no effect on the tension, and the withdrawal of 
aqueous gives only temporary relief. In some cases epinephrine or an 
epinephrine substitute (laevo-glaucosan'!) lowers the tension, while in 


others the tension goes higher. In a few cases mydriatics are of benefit 
and should be tried if other methods fail. The unyielding cases present 
one of the most trying problems that confront the oculist. Iridectomy 
and other operations are dangerous because such eyes usually do poorly 
after operative intervention. 


With the increase in the intra-ocular tension, the vision diminishes, 
and it soon becomes difficult to determine whether the poor vision is 
due to vitreous exudates or to the effect of hypertension. Hypertension 
may be present for months and vision may be lost, so that enucleation 
becomes necessary because of pain. Occasionally the tension suddenly 
drops to subnormal and the eye becomes soft. 

The finding of the foregoing symptoms should always call for a 
critical and painstaking examination of the fundus, with a widely 
dilated pupil. This can be accomplished without danger in most cases 
if a mydriatic that can be controlled with pilocarpine or physostigmine 
is used. A mixture of 2 per cent cocaine and 2 per cent euphthalmine 
is satisfactory in most instances, but in some cases 1 drop of an 
epinephrine substitute proves superior because it not only dilates the 
pupil but often lowers the intra-ocular tension and can be overcome 


1. Laevo-glaucosan is a proprietary preparation of secret composition, not 
accepted by the Council on Pharmacy and Chemistry of the American Medical 
Association. An investigation indicates that its action is essentially that of an 
epinephrine substitute. 
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with myotics should the tension increase. The vitreous is cloudy in prac- 
tically all cases and often obscures the details of the fundus. However, 
if the cases are seen early in the disease the vitreous exudates are not 
dense, and a satisfactory view of the fundus can be obtained. 

Choroidal lesions should be looked for. They may be found in any 
part of the fundus. In most cases the lesions are in the periphery of 
the fundus, but they may be located in the posterior pole. They vary 
from very small tubercles one-eighth disk-diameter in size to large 
massive tubercles. As a rule there is only one tubercle, but occasionally 
several are found. 

Like other forms of ocular tuberculosis, the disease is of a chronic 
character and runs over a period of months or years. - However, there 
are exceptions to this rule. In two cases of my series, recovery occurred 
in three months. 

In prolonged cases the posterior cortical fibers of the lens become 
opaque, or a mature cataract develops. Depigmentation of the iris may 
result in heterochromia iridis. 

Hypertension does not develop in all cases of tuberculous uveitis ; 
they continue their course with keratitic precipitates, evanescent nodules 
at the pupillary margin of the iris, vitreous exudates and choroidal 
tubercles. The addition of hypertension, as a major symptom, places the 
group in a separate category. 

The symptoms that have been discussed as a syndrome are not 
unfamiliar to those who have seen a number of cases of tuberculosis, 
but grouping of them as characteristic of tuberculosis has not, to my 
knowledge, been emphasized. 


REPORT OF CASES 


The following are illustrative cases: 


Case 1.—Miss L. I., aged 53, was first examined on Sept. 27, 1928. Vision had 
been normal with lenses, and the patient had been free from discomfort until two 
days before, when the right eye became painful and vision blurred. The left eye 
was comfortable. Vision in the right eye was 6/7.5 with + 1.25 cyl. ax. 10°; in 
the left, 6/5 with + 0.25 sph. + 1.25 cyl. ax. 80°; with + 2.25 sph. added = Jaeger 
1 at 13 inches. There were numerous small mutton-fat deposits on the posterior 
surface of the right cornea, and a slight bedewing of endothelium between the 
deposits. An aqueous flare was noted. Two small areas of absorbed pigment were 
seen at the pupillary margin of the iris, one between 12 and 1 o’clock and the other 
between 2 and 3 o’clock. With transillumination of the eyeball, light passed 
through the iris stroma in an oval area corresponding to the zone of the sphincter in 
the region corresponding to the atrophic spots. Two small fibrinous-like nodules 
were seen at the pupillary margin of the iris, one at 5 and the other at 9 o’clock. 
The vitreous was slightly hazy. Several small oval yellowish infiltrates were noted 
in the choroid along the upper temporal vessels; otherwise the fundus was normal. 
Tension in the right eye was 30 mg. of mercury (Schiétz). Except for the refrac- 
tive error, the left eye was normal. 
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October 1: Examination revealed additional mutton-fat deposits on the poste- 
rior surface of the cornea and an increase in the vitreous haze. There were small 
white spherical opacities in the anterior vitreous. 

November 15: Vision in the right eye was 6/7.5 + with correction; in the left, 
6/5. Tension in the right eye was 30 mg. of mercury. The keratitic precipitates 
and the aqueous were unchanged. The globular masses in the vitreous were less 
pronounced, but the vitreous was slightly more hazy. 

December 12: Vision in the right eye was 6/7.5; tension, 42 mg. of mercury. 
The aqueous was slightly more turbid; the vitreous exudates obscured the details 
of the fundus slightly. Several new choroidal areas were seen in the upper temporal 
quadrant. 

Jan. 21, 1929: Flashes of light were noted in the right visual field. Vision in 
the right eye was 6/7.5—. 

February 20: Vision in the right eye was 6/12. The vitreous was slightly 
more hazy. Two small yellowish choroidal nodules were observed in the upper 
nasal fundus. 

April 10: Vision was gradually failing, and the flashes of light persisted. 
Vision in the right eye was 6/15. Several new choroidal infiltrates were seen in 
the upper part of the fundus. The aqueous was slightly turbid. There was a 
slight focal reaction to 0.001 mg. of B. E. new tuberculin. 

August 4: The patient was out of the city four months, during which time her 
vision gradually diminished. She had practically no pain. Vision in the right eye 
was 6/30; tension, 28 mg. of mercury. The deposits on the cornea were unchanged. 
The vitreous exudates had greatly increased in number and partly obscured the 
view of the fundus. Two small oval choroidal exudates in the lower field were 
seen indistinctly. 

Jan. 2, 1932: The patient had been under constant observation with the excep- 
tion of a few months when she was out of the city. The anterior chamber had 
remained deep; the mutton-fat deposits on the posterior surface of cornea had 
undergone little change. The vitreous exudates had varied in density from time 
to time and had shown a tendency toward a gradual increase. Small oval tubercles 
had appeared in all portions of the fundus; many had coalesced and formed large 
tubercles measuring from 2 to 3 disk-diameters. Many were surrounded by a pig- 
mented border, but the majority were still yellow. Miotics, epinephrine and an 
epinephrine substitute had influenced the tension only temporarily, and it had 
remained elevated to between 25 and 40 mg. of mercury most of the time. For 
the past month tension has been normal. 


This case represents a form of chronic uveal tuberculosis, with the 
formation of multiple miliary tubercles in the choroid. The intra-ocular 
tension has been elevated ; there have been numerous mutton-fat deposits 
on the posterior surface of the cornea, evanescent nodules of the 
pupillary margin and vitreous exudates. The patient has had several 
slight focal reactions after the administration of tuberculin, and every 
other possible etiologic factor has been eliminated. This case is par- 
ticularly interesting because of the long period of time in which activity 
has been present; the disease has been studied from its onset through 
the last three and one-half years. 


Case 2.—Mr. J. B. L., aged 28, a coal miner, was first seen on July 17, 1923, 
complaining of frontal headaches after reading or doing other close work. Vision 
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in the right eye was 6/6+ with —0.25 D. sph. + 0.75 D. cyl. ax. 8°; in the left 
eye, 6/6 with + 0.25 D. cyl. ax. 153°; otherwise the eyes were normal. 

He was not seen again until Sept. 17, 1929, when he gave a history of misty 
vision and glaucomatous halos before the right eye, of several months’ duration. 
Dr. Frank Spencer of Boulder, Colo., whom he consulted in November, 1928, found 
a tension of 47 mg. of mercury (Schidtz) in the right eye and vision of 6/15-2 in 
the right eye and 6/4-1 in the left. There was no evidence of focal infection, and 
a negative Wassermann reaction was obtained. Physostigmine drops were pre- 
scribed, but did not influence the intra-ocular tension. Vision gradually dropped 
and was 6/30 when I saw the patient with Dr. Spencer. He was then complaining 
of lacrimation, slight photophobia, mild pain in the frontal region on the right side 
at night and floating opacities in front of the right eye. 

Moderate circumcorneal injection and several mutton-fat deposits on the poste- 
rior surface of the cornea were observed. The anterior chamber was deep and 
there were a few.floating cells in the aqueous. An occasional engorged iris vessel 
was seen; the iris was otherwise normal. The lens was clear. There was no evi- 
dence of pathologic changes in the left eye. 

There were numerous large, mosslike floaters in the vitreous of the right eye, 
obscuring the details of the fundus slightly. A large yellowish mass with a narrow 
pigmented border was seen indistinctly in the lower nasal quadrant. Tension in 
the right eye was 42 mg. of mercury; in the left eye, 18 mg. The fundus of the left 
eye was normal. 

September 18: The aqueous was more turbid. Vision was 4/60, and tension 
60 mg. of mercury (Schidtz). 

April 16, 1930: The patient contracted syphilis early the previous month and 
was placed on antisyphilitic treatment immediately: neoarsphenamine and mer- 
curials. The Wassermann reaction was negative at the last test. Vision in the left 
eye was 6/7.5; it had been failing gradually for the past six weeks. There was 
slight circumcorneal injection, with occasional mild pain in the left eye and many 
floating spots and halos. The cornea was slightly steamy. A view of the fundus 
was obtained with the ophthalmoscope, but no gross anomaly was found. In the 
right eye tension was 55 mg. of mercury (Schidtz) ; vision, 2/60. Numerous mut- 
ton-fat deposits were present on the posterior surface of the cornea, and there were 
several grayish nodules at the pupillary margin of the iris. The vitreous was 
filled with large exudates, and the fundus showed little change since the former 
examination. In the left eye tension was 18 mg. of mercury following repeated 
instillations of 0.5 per cent physostigmine during the afternoon and evening. The 
following morning tension was 19 mg. of mercury. Vision in the left eye was 6/6. 
The cornea was clear and the fundus normal. The patient was not seen again for 
two months. 

July 15: Vision in the right eye was 1/60. Vitreous floaters were more numer- 
ous and the details of the fundus more obscured; otherwise the condition was 
unchanged. Vision in the left eye was 6/6. There were small globular floaters in 
the anterior vitreous; otherwise there was no change. Tension was 17 mg. of 
mercury (Schi6tz) in the right eye and 15 mg. in the left. 

October 7: Vision in the right eye was 1/60; in the left, 6/6. Tension in the 
right eye was 21 mg., and in the left 20 mg. of mercury (Schidtz). The ocular 
picture was unchanged. 

October 17: Vision in the right eye was 1/60; in the left, 6/7.5. Tension in 
the right was 20 mg., and in the left 31 mg. of mercury (Schiétz). An epinephrine 
substitute was instilled, and the following day tension was 21 mg. of mercury. 
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October 18: Several grayish nodules were seen on the pupillary margin of the 
iris; there were one medium-sized and numerous small whitish globular masses in 
the vitreous, and one large oval whitish mass in the periphery of the lower tem- 
poral portion of the fundus; no other nodules were found. Several very small 
grayish deposits were noted on the posterior surface of the cornea. 

The patient was seen at irregular intervals during 1930. The tension fluctuated 
in each eye. There was little or no pain except when the tension was elevated. 
The deposits on the posterior surface of the cornea and the vitreous exudates on 
the right side diminished, but gradually increased on the left. 

December 31: Vision in the right eye was 1/120; in the left, 6/25. Tension in 
the right eye was 17 mg., and in the left 30 mg. of mercury (Schidtz). The fundus 
was barely visible in the right eye and greatly blurred in the left. Masses in the 
choroid were barely visible through exudates in the right eye and faintly visible in 
the left. 

Jan. 26, 1931: Vision in the right eye was 1/120; in the left, 6/60. Tension in 
the right eye was 20 mg. of mercury; in the left eye, 32 mg., which was reduced 
to 20 mg. two hours after the instillation of an epinephrine substitute. Numerous 
mutton-fat deposits were visible on the posterior surface of the cornea. An aqueous 
flare and a few floating cells Were noted, as well as many fibrinous-like nodules at 
the pupillary margin of the iris. The right vitreous was cloudy. A large horse- 
shoe shaped mass of choroidal exudate occupied the major portion of the lower 
nasal fundus. The edges were bordered by a heavy mass of pigment. Definite 
improvement had taken place. 

February 13: The patient had the sensation of a veil dropping in front of the 
left eye; he felt no pain. There was detachment of the retina, involving the upper 
half of the left eye. No tear could be found. 

February 20: The right eye was unchanged; the left eye soft. Retinal detach- 
ment was complete. The left eye was blind. 

March 10: The right eye was unchanged except that the vitreous was clearer. 
Tension in the right eye was 20 mg., and in the left 15 mg. of mercury (Schidtz). 

July 17.—Only a few small deposits were seen on the posterior surface of the 
cornea; the vitreous was much clearer; the fundus was otherwise unchanged. 
Tension was 20 mg. of mercury (Schidtz). The left eye showed numerous deposits 
in the lower third of the cornea; the lens was cataractous. Tension was 25 mg. 
of mercury. 

August 18: The eyes were comfortable. Vision in the right eye was 4/60, 
unimproved with lenses. The left eye was blind. The right vitreous appeared 
clearer. In the left eye there were fewer keratitic precipitates. The iris was free 
from nodules, and the eyes were soft. The patient felt no pain. 

Feb. 15, 1932: Vision in the right eye was 6/30 with a —2.00 sph.; the left 
eye was blind. There were no keratitic precipitates in the right eye, and only a 
few in the left eye. The right vitreous was much clearer, and tension was normal. 


This patient was first seen in June, 1923, for asthenopia that resulted 
from an error in refraction. At that time there was no evidence of 
inflammation in either eye, and the vision was improved to normal with 
lenses. Six years later a mild chronic uveitis began in the right eye 
and some time during the course of the disease hypertension, mutton- 
fat deposits on the cornea, grayish exudates at the pupillary margin of 
the iris, vitreous exudates and an extensive choroidal tubercle developed. 
Seven months later similar symptoms developed in the opposite eye, and 
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the latter ultimately became blind. There was no evidence of focal infec- 
tion; syphilis could be positively ruled out prior to March, 1930, when 
the patient contracted that disease. In this case tuberculosis was the 
only possible cause. The man was a miner, who was difficult to con- 
trol. He did not cooperate fully, and for that reason tuberculin was 


not used regularly. 4 


Case 3.—Mr. W. B. C., aged 44, had normal eyes except for an error of refrac- 
tion until Sept. 10, 1931, when he had acute pain in the left eye. The pain con- 
tinued, and three days after its onset he had a hemorrhage into the retina and 
vitreous, with a sudden drop in vision. The pain was acute for four days after the 
hemorrhage, and then began to subside. From then on the eye remained slightly 
red, and vision was poor in the affected eye. On Oct. 3, 1931, the patient con- 
sulted Dr. A. Pillat, of the Peiping Union Medical College, Peiping, China, who 
diagnosed the condition as tuberculosis. The following is a brief résumé of 
Dr. Pillat’s history: 

On Sept. 9, 1931, after swimming, the patient noticed blurring of vision of the 
left eye, but no other discomfort. He consulted an ophthalmologist in 
Shanghai, who treated him with hot compresses, yellow mercuric oxide and an 
intravenous injection of typhoid vaccine (50 million on September 18 and 75 million 
on September 22), with a resulting high rise in temperature and some improvement 
in vision. 

October 3: Dr. Pillat saw the patient and recorded the following changes: In 
the right eye the iris was bluish green; the media were clear, and the fundus was 
without pathologic changes. The left eye showed moderate pericorneal injection ; 
the cornea was decidedly hazy and there were some small precipitates and cellular 
bedewing on its posterior surface. The epithelial layer was markedly edematous. 
The anterior chamber showed a marked Tyndall phenomenon, with many floating 
opacities. The iris was grayish blue and hyperemic; the structure was clearly 
visible and, with the slit-lamp, some large tuberculous vessels were seen as reddish 
stripes. There were two small torn posterior synechiae near 6 o'clock, and the 
anterior surface of the lens was covered with a fine deposit of fibrinous cellular and 
pigment particles. The pupil was semidilated from atropine. The fundus of the 
left eye was not visible. The vitreous was full of floating opacities, especially on 
the temporal side in the upper section. 

The tension of the right eye was normal; that of the left, 35 mg. of mercury 
(Schiotz). Vision in the right eye was 6/5; in the left, 6/6— (variable). The 
Wassermann reaction was negative. The tuberculin (Mantoux) test was decidedly 
positive in series 5 (1: 100,000) and in series 4 (1: 10,000). 

A roentgenogram of the chest showed moderate hilar thickening, with some 
fibrosis, and partially calcified bodies and pleural thickening in both apexes. No 
foci of infection were uncovered. 

October 5: On puncture of the anterior chamber, the tension dropped to 22 mg. 
On October 14 and 26, two other punctures were done to stimulate healing. 

About ten days after admission hemorrhage occurred into the vitreous, with a 
drop in vision to ability to count fingers at 2 meters. 

Fifteen days after admission the vitreous cleared up and the fundus could be 
seen. The disk was just visible as a lighter spot. In the upper temporal, sector of 
the fundus, about 4 disk-diameters temporarily and upward from the disk, there was 
a chorioretinitic lesion measuring about 1.5 disk-diameters horizontally and 1 disk- 


diameter vertically and surrounded by pigment. There was marked haziness in 
front of the lesion. 
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I first saw Mr. C. on December 3, at which time there was slight steaminess of 
the corneal epithelium and a dense oval area of grayish precipitates on the lower 
third of the posterior surface of the cornea. On the posterior surface of the cornea 
there was a deposit of innumerable round and oval mutton-fat exudates, so densely 
packed that their edges were almost in apposition. The intervening portions were 
filled with grayish material. The corneal stroma was definitely thicker in the 
region of the deposits. The stroma in the upper half was clear and of normal 
thickness, and there was only slight bedewing of the endothelium. The aqueous 
was slightly hazy. Under atropine the pupil was dilated and round. The iris 
stroma was definitely thickened, the vessels were congested and several small 
hemorrhages were seen in the stroma between the base and the pupil. There were 
two small tubercles in the iris, one in the horizontal meridian on the nasal side and 
the other in the midzone on the temporal side, opposite 2 o’clock. A thin uniform 
deposit of fibrin and pigment granules was noted on the anterior lens capsule. 
The lens was slightly hazy. The vitreous was cloudy, but there was a good fundus 
reflex, without the details being visible. In the upper temporal portion of the 
fundus a large oval yellowish mass was seen indistinctly through the vitreous haze. 

Tension was 40 mg. of mercury (Schidtz). One-half hour after the instilla- 
tion of an epinephrine substitute the tension dropped to 30 mg., and on the follow- 
ing day was normal (20 mg.). The relief following the administration of this 
drug was striking. 

Restricted physical and social activity and roentgen and general ultraviolet 
therapy were advised, in addition to the injection of tuberculin. Under this regimen 
the eye was comfortable except when the tension was elevated. Attacks of hyper- 
tension, with acute distress, have occurred at irregular intervals. Vision drops 
noticeably with attacks of increased tension. The majority of the attacks of 
hypertension are favorably influenced by the epinephrine substitute, but its action is 
uncertain. On two occasions the symptoms have been decidedly aggravated by it. 

With hypertension, the aqueous has become turbid, and hemorrhages have 
occurred into the iris stroma. On two occasions fibrinous nodules appeared at the 
pupillary margin of the iris. 


This represents a typical case of tuberculous uveitis with hyper- 
tension, keratitic precipitates, fibrinous nodules at the pupillary margin 
of the iris, vitreous opacities and a choroidal tubercle. 


Case 4.—Mrs. A. F., a housewife, aged 28, was first seen for the present com- 
plaint Dec. 3, 1931. She was examined previously when vision of both eyes was 
6/6 and the fundi were normal. 

On December 3, she complained of blurred vision and dense floating opacities in 
the left eye of several weeks’ duration. There had been no pain or redness in the 
eye until recently. Vision in the right eye was 6/6, and in the left 6/20. The right 
eye was normal. In the left eye numerous small mutton-fat deposits were visible 
on the posterior surface of the cornea. The aqueous was slightly hazy. Numerous 
small grayish nodules were noted on the pupillary margin of the iris. One small 
isolated nodule was seen in the lower nasal portion of the iris stroma. There were 
several large vitreous floaters and numerous dustlike opacities. A large yellowish 
mass, 6 disk-diameters long and 2 disk-diameters broad, was seen in the upper 
portion of the fundus. The tension was 30 mg. of mercury (Schiotz). 

An epinephrine substitute promptly lowered the tension to 20 mg. of mercury, 
where it remained. 

The Wassermann and other laboratory tests were negative. The infantile type 
of healed tuberculosis, with calcified nodules, was noted at the hilus and base of the 
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lungs on roentgen examination. There was a local and focal reaction to 0.001 mg. 
of old tuberculin. 

Under B. E. new tuberculin, rest, etc., the eye has improved steadily. At the last 
examination the keratitic precipitates and vitreous exudates were absorbing, and 
the choroidal tubercle was healing. 


This represents a milder form of ocular tuberculosis in which 
improvement has been rapid and a probable cure can be expected. The 
whole group of symptoms that are being stressed were present when 
the case was first seen, but hypertension has subsided and has not 
recurred. At the last examination vision in the left eye was 6/6. 


Case 5.—Mr. W. K., a telephone installer, aged 29, was first seen Sept. 22, 1931, 
at which time he complained of slight pain and redness in the right eye, in addition 
to small floating spots in the visual field. There had been little photophobia until 
the day previously. Two years before, he had a similar attack which lasted a few 
days. Vision was 6/7.5 in the right eye and 6/5 in the left. No history was given 
of previous illness that might have had a bearing on the case. The Wassermann 
reaction was negative, and no evidence of focal infection was seen. Examination 
revealed slight circumcorneal injection, numerous mutton-fat deposits on the poste- 
rior surface of the cornea, several small grayish nodules at the pupillary margin of 
the iris, a hazy vitreous and a tension of 25 mg. of mercury (Schi6tz) in the right 
eye. Physical examination of the chest yielded negative results. The intradermal 
injection of 0.1 mg. of old tuberculin was followed by a definite local reaction and 
the appearance of new grayish exudates at the pupillary margin of the iris, in addi- 
tion to increased haziness of the vitreous. Vision was 6/8. 

Small doses of B. E. new tuberculin subcutaneously and a vigorous hygienic 
regimen were prescribed. The tension remained at 25 mg. of mercury for a short 
time, and then gradually diminished to normal. 

November 12, a tubercle, measuring three-fourths disk-diameter was discovered 
in the upper temporal fundus under a retinal vein. The tubercle showed little 
activity, and when last seen, on Feb. 18, 1932, had diminished slightly in size and 
was bordered by a narrow rim of pigment. The central portion was still yellow. 
No nodules have been seen at the pupillary border of the iris since Jan. 25, 1932, 
and the keratitic precipitates have diminished in size and number. At the last 
examination vision was 6/6 +. 


* 
In this case all the symptoms of the syndrome have been present, 
but very definite improvement has taken place in the ocular condition 
under a hygienic regimen and the use of tuberculin. 


Case 6.—Mrs. G. A. W., a housewife, aged 39, was first seen Feb. 19, 1929. 
The ocular history was negative until three and a half years previously, when she 
first noted floating specks before the left eye and a gradual diminution of vision. 
The diagnosis made at that time was iritis. She had been observed off and on until 
the past year. Vision was 6/6 in the right eye and 6/20 in the left. All foci of 
infection were eliminated and the Wassermann reaction negative. Several mutton- 
fat deposits were seen on the posterior surface of the lower third of the cornea. 
There was a distinct aqueous flare, with a few floating cells. Two grayish nodules 
were visible at the pupillary margin of the iris, one at 3 and the other at 7 o’clock. 
There were numerous vitreous opacities of a dustlike and mossy character. The 
details of the fundus were indistinct. An oval yellowish mass was seen in the 
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extreme periphery of the upper temporal fundus. Tension in the left eye was 20. 
Vision in the right eye was 6/5 with + 2.00 sph.; in the left eye, 6/10 (variable) 
with + 1.37 sph. + 0.87 cyl. ax. 98°. 

On February 26, vision in the left eye was slightly blurred and the eye was more 
painful; the tension was 40 mg. of mercury (Schiétz). 

The patient was under observation off and on until Dec. 30, 1930. During the 
whole course of the disease the tension was not influenced by either miotics or 
epinephrine derivatives. Keratitic precipitates of the mutton-fat variety were 
present during the whole period. Grayish nodules were present off and on at the 
margin of the pupil. This iris gradually lost its brown pigment and presented the 
condition of heterochromia. When the patient disappeared from observation 
the posterior cortex of the lens was becoming opaque. 


This case bore all the characteristics of the five cases previously 


reported, in addition to heterochromia and beginning cataractous 
changes. 


Case 7.—Mrs. B. R., a housewife, aged 52, was first seen March 27, 1929, com- 
plaining of gradual failure of vision in the right eye over a period of two years. 
There had been slight circumcorneal injection, occasional photophobia and very 
little redness in the right eye. Vision was 1/120 in the right eye and 6/5 in the 
left. Numerous mutton-fat deposits were present on the posterior surface of the 
cornea; these were most numerous in the lower half. There was slight irregular 
absorption of pigment at the pupillary margin of the iris. Grayish nodules were 
seen at the pupillary margin opposite 5, 6 and 8 o’clock. The right iris was lighter 
in color than the left. The lens presented fine granular opacities in the anterior 
cortex and several cholesterol crystals in the anterior cortex. Only a faint fundus 
reflex could be obtained. The tension was 42 mg. of mercury (Schiétz). 

The patient was under observation for five months, during which time the ten- 
sion fluctuated between 25 and 42 mg. of mercury (Schidtz). Myotics influenced 
the tension favorably. 


It is likely that this case belonged to the type of tuberculous uveitis 
that has just been described, and had the lens been clear it is probable 
that exudates in the vitreous and, in addition, a choroidal tubercle would 
have been found. 


Case 8.—Mrs. N. P., a housewife, aged 37, ‘was first seen Aug. 23, 1922. She 
gave a history of failure of vision in the right eye ten years previously. The vision 
remained poor for two years and then gradually improved to the point where she 
could detect light and see objects eccentrically. Five days previous to my first 
examination the vision of the right eye began to fail a second time, and rapidly 
diminished until it was reduced to perception of light. Vision in the left eye was 
6/6+ with + 0.25 sph. + 0.75 cyl. ax. 25°. Before marriage the patient was a 
nurse in a tuberculosis sanatorium. 

The right eye showed numerous mutton-fat deposits on the posterior surface 
of the cornea and bedewing of the endothelium, haziness of the aqueous and a 
posterior synechia opposite 11 and 2 o’clock. The vitreous showed numerous 
floating opacities and a large yellowish-white mass, 114 disk-diameters in size, in 
the retina and choroid in the region of the macula. Focal infections were eliminated 
and the Wassermann reaction was negative. Tension was normal. 
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In my absence from the country the patient disappeared from observation. When 
I saw her again, Feb. 6, 1923, she stated that the tension had greatly increased ; 
she was using physostigmine at the time. There were numerous mutton-fat deposits 
on the posterior surface of the cornea, the aqueous was slightly turbid and the 
anterior chamber was shallow. There were numerous pigment deposits on the 
anterior lens capsule and grayish nodules at the pupillary margin of the iris. The 
lens was cataractous. The eye was enucleated because of persistent pain. Sections 
of the eyeball revealed a massive tubercle that involved the choroid and retina in 
the’ macular region. There were nodular areas of dense round cell infiltration in 
the ciliary body and in the iris stroma. There were numerous exudates in the 
vitreous. 


This case represents one of chronic tuberculous uveitis in which 
the typical syndrome is present. There were, in addition, a hetero- 
chromia iridis and a secondary cataract. The true nature of the etiology 
was definitely demonstrated by microscopic examination of the eye after 
enucleation. 

ABSTRACT OF DISCUSSION 


Dr. Ratpu I. Lioyp, Brooklyn: Dr. Finnoff was one of the first to impress on 
the members of the medical profession that many of the chronic uveal inflamma- 
tions usually assumed to be focal infections were often tuberculous. The symptoms 
that he describes as characteristic of the group under discussion are: deposits on 
the posterior surface of the cornea, evanescent nodules on the edge of the iris, 
increased intra-ocular tension, vitreous exudates and choroidal tubercles. It is 
certainly true that an eye may be destroyed, as far as vision is concerned, by 
tuberculous disease without ciliary injection. Chronicity and relapses are common 
in every form of this condition. 

More common than the pure choroidal type are those cases which begin in the 
ciliary region and which finally end in cataract with heterochromia. These cases 
all show fibrin deposits on the posterior surface of the cornea, vitreous opacities 
and occasionally iris nodules. Until the lens becomes cloudy, vision is excellent, 
and although the tension is not altered in most cases, a type of secondary glaucoma 
somewhat similar to glaucoma simplex occurs every now and then. The severe 
cases with involvement of the anterior segment are as hopeless as the choroidal 
cases are promising, and there is no form of treatment that has satisfied my most 
modest hopes. 

These types have been regarded as ambulant cases, but I am sure now that the 
essential method for even modest success with these anterior types is to treat the 
patients exactly as if suffering from pronounced disease of the lungs. Rest in bed, 
under the most favorable conditions and never in a general hospital, is one of the 
most important measures. Physical exertion of every kind is to be avoided. 
Excitement and crowded rooms of entertainment are taboo. Only by building up 
these unfortunate patients can one hope to accomplish anything. 


Dr. H. L. Hitcartner, Austin, Texas: In regard to ocular tuberculosis, the 
recent work of Lowenstein in cultivating the tubercle bacillus from the blood in 
cases of chronic uveitis and other ocular conditions is one of the greatest recent 
contributions on the subject. Urbanek, in Meller’s clinic, recently reported a 
number of cases of chronic uveitis in which the tubercle .bacillus was cultivated 
from the blood stream. Until Léwenstein’s work appeared we felt that it was 
possible for a tuberculous focus to be so thoroughly walled off that there was no 
possibility for the tuberculous process to spread; yet there were enough living 





24 ARCHIVES OF OPHTHALMOLOGY 


tubercle bacilli present to throw out toxins continuously, which in time caused 
a saturation point to develop in the body. When this point was reached, the toxin 
affected some special tissue, such as the uveal tract or the neuroretinal tract. 

Dr. JoNAS FRIEDENWALD, Baltimore: I think that Hertel was the first to 
suggest that in uveitis the deposit of cells at the filtration angle might obstruct the 
outflow of fluid. Such deposition cannot be the sole determining factor, because in 
many instances one finds excessive deposits around the filtration angle without a 
rise of tension. The outpouring of proteins tends to raise the pressure. It is well 
known that the injection of serum protein into the anterior chamber will cause a 
rise in intra-ocular pressure in animals. 

Dr. Pierce and I have been able to show that congestion of the anterior part of 
the uveal tract is accompanied by a marked increase in the rate of reabsorption of 
the aqueous and lowered ocular pressure. Whether in a particular case of 
uveitis the pressure will go up and down or stay unchanged may depend in large 
measure on the balance between these two factors. 


Dr. Eucene R. Lewis, Los Angeles: Biophysical and biochemical study of 
these cases, as well as the study of the blood picture of the pressures and tensions 
and of the metabolic rate and general aspect of these cases, will get us further 
along toward the solution of these problems than if we confine our studies and 
interest to the local lesions in the eyes themselves. 

Dr. Harry S. Grapie, Chicago: On the basis of my experience with this type 
of case, there seem to be two types of intra-ocular tension: The compensated type 
shows a low degree of increased tension and a manifest lack of congestive 
symptoms; this is most difficult to manage. The other, with the same clinical 


entity, shows an uncompensated type of hypertension which yields fairly well to 
treatment and, with the use of epinephrine or an epinephrine substitute, can be 
controlled without surgical intervention. In the compensated type, surgical inter- 
vention as a rule becomes necessary, and it has been my experience in those cases 
that iridectomy suffices to control the tension until general treatment controls the 
general condition. 


Dr. SAnrorp R. Girrorp, Chicago: I have seen some instances of rise in 
tension following the use of epinephrine. I think that use of the drug is not with- 
out danger and that the patient should be watched carefully if it is used in this 
condition. A substitute for it which has not been mentioned is paracentesis. If 
the patient has a rise of tension which cannot be controlled, paracentesis may tide 
him over until one can control the tension by other means. 

Dr. T. B. Hottoway, Philadelphia: I have always felt that with a rise of 
tension in uveitis, paracentesis was the operation of election. The anterior chamber 
may be kept open for two or three days and the operation repeated four or five 
times, if necessary, and always with satisfactory results. 





PRODUCTION OF PIGMENT IN THE CONJUNCTIVA 


IN NIGHT BLINDNESS, PREXEROSIS, XEROSIS AND 
KERATOMALACIA OF ADULTS 


A. PILLAT, M.D. 
PEIPING, CHINA 


One of the most remarkable features in many cases of vitamin A 
deficiency in adults seen in the Orient is a peculiar brownish pigmenta- 
tion of the conjunctiva.t The pigmentation is most marked in the con- 
junctiva of the lower fornix or of the inner canthus, i. e., the plica, 
where sometimes a deep brown color, similar to an intensive artificial 
argyrosis, may be seen. From the lower fornix the pigment extends to 
the joining lid and bulbar conjunctiva of the lower half of the conjunc- 
tival sac. The conjunctiva of the upper fornix and the upper lid may 
not become involved, and, even if they do, the pigmentation is always 
less than in the corresponding areas of the lower half of the conjunctival 
sac. Special mention should be made of the “circular fold,” the con- 
tinuation of the plica semilunaris between the fornix and the bulbar 
conjunctiva. This fold, which is especially prominent in many Chinese, 
particularly in those with chronic inflammation of the conjunctiva and 
with vitamin A deficiency, is often darkly pigmented. 


In vitamin A deficiency the conjunctiva frequently precipitates pig- 
mentation, although one must not forget that the normal bulbar con- 
junctiva of the Chinese sometimes shows a certain amount of pigment. 
I do not refer here to the well known and frequently seen blackish or 
grayish, spot-shaped discoloration, so-called “melanosis,” which lies in 
the anterior segment of the eyeball. Melanosis is a scleral or episcleral 
pigmentation and usually has nothing to do with the conjunctiva. How- 
ever, sometimes one sees in the bulbar conjunctiva of pigmented races, 
besides the physiologic pigmentation of the limbus, a fine, minute, dark 
dotting. With the help of a good loupe, especially when the slit-lamp 
is used, these dots of pigment may be seen to be so crowded that macro- 
scopically a yellowish area in the otherwise transparent bulbar con- 
junctiva is seen. In general, however, a macroscopically visible heavy 


pigmentation of the bulbar conjunctiva, except that of the limbus, is not 
often met with. 


From the Department of Ophthalmology of the Peiping Union Medical College. 
1. Pillat, A.: Ueber Praxerosis und Xerosis corneae als selbststandige Krank- 


heitsbilder der Mangelerkrankung des Auges bei Erwachsenen, Arch. f. Ophth. 
124: 486, 1930. 
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This yellowish-brown pigmentation of the conjunctiva is also not to 
be confused with the yellowness so frequently seen on and around a 
pinguecula and in the region of the palpebral fissure, which is only to 
a small extent due to an increase of pigment and is usually a sign of 
hyaline degeneration of the connective tissue of the conjunctiva with 
its origin well known in chronic mechanical irritation by dust, cold, heat, 
light and exsiccation. 

In vitamin A deficiency the bulbar conjunctiva often first assumes 
a general dirty gray appearance, and later certain yellowish-brown spots 
begin to appear which give to the entire bulbar conjunctiva an irregular, 
spotted appearance. The lower half of the conjunctiva is usually more 
pigmented than the upper, while the pigmentation usually goes as far as 
the limbus and stops there rather suddenly. 

In my experience, the cornea never becomes visibly affected, except 
in cases of preexisting maculae corneae of varying origin,’ and I have 
seen old phlyctenular scars become distinctly yellowish in cases of pre- 
xerosis and especially in various types of xerosis of the limbus and of 
the cornea. The color lasts for a considerable time after all other svmp- 
toms of vitamin A deficiency have disappeared under treatment with cod 
liver oil. 

With the help of the slit-lamp, a two fold pigmentation can be seen: 
(1) pigment dots, scattered throughout the palpebral, fornix and bulbar 
conjunctiva, and (2) pigment clumps. 


1. The pigment dots are just recognizable with the slit- lamp, and 
with the narrow light beam they can be localized in the epithelial layer. 
They look like dark flour or particles of dust scattered throughout the 
conjunctiva. In the indirect illumination of the slit-lamp, they are dark 
brown, almost blackish; in direct light, they are light brown, and some- 
times yellowish. The dots are not distributed evenly throughout the 
conjunctiva; but are dense in some places and scarce or absent in others. 
This corresponds to the clinical appearance of the conjunctiva in vita- 
min A deficiency, in which the various portions of the lid and bulbar 
conjunctiva show different degrees of pigmentation. 


2. The pigment clumps appear much darker than the dustlike dots. 
They are irregular in shape, often have zigzag or indented outlines and 
in most instances lie somewhat behind the flourlike pigment dots, 
although still near the surface. The clumps are scarce in the palpebral 
conjunctiva near the margin of the lower lid, become more marked and 
numerous toward the lower fornix conjunctiva and are present to a 
lesser extent in the bulbar conjunctiva. 

The intensity of the brown color of the conjunctiva as seen with the 
naked eye depends on the number of pigment dots, which is in turn 
dependent on the duration of the vitamin A deficiency. In cases of 
short duration, the conjunctiva does not show any difference from that 
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of a normal eye. In prolonged vitamin A deficiency, the conjunctiva 
becomes darker and darker. However, the color is not necessarily asso- 
ciated with the other symptoms of the deficiency disease, such as night 
blindness, prexerosis, xerosis and keratomalacia. I have repeatedly 
seen cases of keratomalacia in adults without pigmentation of the con- 
junctiva. As a rule, of course, the later stages of vitamin A deficiency 
are usually accompanied by a more distinct brown discoloration of the 
conjunctiva than are the early stages. The main factor in producing 
the pigment seems to be the continued lack of the vitamin. 

This fact probably explains why one seldom finds a marked conjunc- 
tival pigmentation, even in the conjunctiva of Chinese children. As 
already explained elsewhere,” the time between the appearance of vitamin 
A deficiency and its severest ocular manifestation, keratomalacia, and its 
general manifestation, bronchopneumonia, frequently causing death, is 
too short. This period is sometimes no longer than one or two weeks, 
which is too short a time for the pigment in the conjunctiva to develop 
to a degree where it is clinically visible. Children frequently die before 
pigmentation has developed, but even in infants, in the event of a longer 
duration of vitamin A deficiency, there is sometimes a certain discolora- 
tion of the conjunctiva. If one inspects the conjunctiva of children 
carefully, the pale membrane frequently shows a tinge of gray, or dirty 


white. Indeed, the whole skin of the infants shows this shade, not only 
in vitamin A deficiency, but also in other severe forms of disturbed 
nutrition, such as pedatrophia and deprivation of water. So far, how- 
ever, little attention has been given to this discoloration of the skin. 

The various degrees of pigment in the conjunctival tissue of patients 
suffering from vitamin A deficiency may be shown by a short clinical 
and histologic description of the following typical cases: 


Case 1.—Night blindness and pigmentation of the conjunctiva. 

Y. Ts. H., a boy, aged 18 years, visited the eye clinic because of a 
slight redness of both eyes and an inability to see clearly after sunset. 
He was suffering from various central and paracentral maculae corneae following 
an old phlyctenular keratitis, from a mild cicatricial trachoma, with some papillary 
hypertrophy, and from a pannus covering the upper fifth of both corneas. The con- 
junctiva of the lower fornices was a barely perceptible, light brown in certain 
places; the lid conjunctiva was normally pale, and the bulbar conjunctiva showed 
a slight pigmentation that was barely recognizable in its lower half and especially 
in the region of the palpebral fissure. The upper half of the bulbar and lid con- 
junctiva was normal clinically. The vision was 6/30 in both eyes, being affected 
by the central maculae corneae; the light sense, measured with Birch-Hirschfeld’s 
five-point adaptometer, was one fourth of the normal. 

; Histologic examination was made of a piece of conjunctiva from the lower 
tornix. The histologic details that have no connection with the hyperpig- 


2. Pillat, A.: Ueber eine eigenartige Pigmentierung der Bindehaut bei den 


verschiedenen Formen der Vitamin A-Mangelerkrankung der Erwachsenen, Arch. 
t. Ophth. 127:575, 1931. 
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mentation are purposely omitted in this report and in the cases to follow. In the 
sections stained with hematoxylin-eosin, the epithelium showed an_ increased 
number of cell layers, from six to ten; here and there between the basal cells some 
pigment was seen. The pigment was more visible if the section was stained with 
hematoxylin alone. } 

In sections stained with silver nitrate, the newly formed pigment cells could be 
seen clearly (fig. 1). In the basal cell layer and at some places in the next layers 
higher, there were black lines, some straight and some curved, which ran toward 
the surface between the nonpigmented epithelial cells. In some places (see the 
left side of fig. 1), these were rather numerous, and the lines formed a kind of 
loose network. Here also some dark roundish bodies were visible, from which 
the dark lines seemed to originate. In the upper epithelial layers only a few pig- 
ment dots were seen, either isolated or grouped together. 

Under a higher magnification (fig. 2), one recognized that the black lines 
(dendrites) were composed of single dots, which sometimes stood so close together 
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Fig. 1 (case 1).—A piece of the conjunctiva of the lower fornix, stained with 
silver nitrate; < 300. The black lines are the sparsely scattered dendrites in the 
deeper layers of the epithelium. The superficial layers are practically free from 
pigment. 


that the impression of homogeneous lines was given. The blurring of the lines in 
certain places was caused by the fact that these dendrites did not lie in one plane. 
The contour of the epithelial cells that were not stained with silver nitrate was 
just visible. On the right side of figure 2, a round dark body is seen from which 
one dark line runs downward to the deeper layers of epithelium, and one small 
black line, although not in direct connection, goes upward to the surface. This is 
a melanoblast or dendritic cell, in which the pigment granules are formed. 

In the more superficial layers only isolated black dots or groups of dots were 
seen. Farther to the left in figure 2, there is a horizontal black line, probably a 
process from a melanoblast not visible in the microscopic section. 

The pigmented lines and cells were scattered unequally through the conjunctiva ; 
in some places there was rather dense pigmentation, and in others, little or no 
pigment. 
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Summary.—A boy of 18 had a moderate degree of night blindness 
due to vitamin A deficiency, the duration of which he could not state. 
The histologic substratum of the slight brown discoloration of the 
lower fornix seen clinically consisted in the development of chroma- 
tophores or dendritic cells in the deepest layers of the hypertrophic 
epithelium. In many places only the black processes were visible. 
The cell bodies to which these lines belonged were either not in the sec- 
tion or were not yet stained black; in other words, the body of the cell 
did not yet show pigment granules, although the dendrites already con- 
tained pigment. On some occasions the cell body and the processes were 

















Fig. 2 (case 1).—Conjunctiva of the lower fornix, stained with silver nitrate, 
oil immersion lens; X 1,200. The black dendrites are seen lying between the 
epithelial cells of the deep layers. The individual pigment granules become visible. 
At the right side a pigment cell body is visible. 


simultaneously pigmented. The absence of pigmentation in the middle 
and superficial layers is noteworthy. Only here and there was a black 
pigment granule or a small group of them. 


Case 2.—Prexerosis and pigmentation. 

L. T. Ch., a man, aged 25, an apprentice, had been suffering from diarrhea for 
the last six months. He had four, five or more bowel movements daily. During 
the last three weeks before coming to the clinic, he had felt pain in the legs and 
general fatigue, and in the last few days he had noticed a decrease of vision. 
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On examination, the patient showed a typical bilateral prexerosis of the cornea} 
and a mild brownish color of the lower fornix and the adjoining bulbar conjunctiva, 
in addition to an old papillary trachoma. The sensibility of the cornea was 
markedly reduced. Scrapings from the cornea revealed xerosis bacilli (+++) 
and pneumococci (++). Vision of the right eye was 5/60, and of the left 6/60, 
and it was not improved by glasses. Light sense was one seventh of the normal. 
The patient was suffering from bronchitis. Repeated examination of the stools gave 
negative results, and the Wassermann reaction of the blood was negative. 


Histologic examination of a piece of conjunctiva from the right lower fornix 
showed only a little pigment in the epithelium when stained with hematoxylin-eosin. 











Fig. 3 (case 2).—A section from the right lower fornix conjunctiva, stained 
with silver nitrate; 300. In the thickened epithelium there are many black lines 
visible in the deeper layers, some groups of black dots (pigment caps) in the 
middle and isolated pigment dots in the superficial layers. 


In the specimen stained with silver nitrate there were many black lines in the 
deeper layers, many black spots in the middle layers and fine black granules in the 
superficial layers (fig. 3). : 

The pigment lines ran in various directions and formed a kind of network in the 
basal cell layer. Some of the lines were densely black; others were interrupted or 
dotted. In the middle layers the pigmented lines were rare, and sometimes were 
arranged horizontally. Black bodies similar to those in case 1 were seen in the 
deepest layers, where the lines originated. 

The middle layers showed black patches in a regular distribution, but of vary- 
ing size and blackness; some were large and semicircular, while others were small 
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and consisted of irregular, but mostly roundish pigment granules. Below the 
patches of pigment the figures usually showed an empty space, which was the 
location of the nucleus, which never contained pigment. 

Superficially, only fine black granules were visible, which did not show any 
distinct arrangement. 


Under higher magnification (fig. 4), one could recognize the details clearly. 
In the deepest layers were the dendrites, black, partly interrupted lines, which ran 
in all directions. In the meshes of these lines lay the unstained basal cells. In two 
places (to the left and somewhat to the right of the middle), the pigmented cell 
body of the chromatophores, from which the pigmented processes went out, became 











Fig. 4 (case 2).—Detailed picture of figure 3, stained with silver nitrate; 
oil immersion lens; & 1,200. In the basal cell layer the long dotted dendrites are 
seen running in all directions, forming a sort of network. In the more superficial 
layers, large and small pigment caps are seen. 


visible. The processes squeezed themselves into the intercellular spaces of the 
other epithelial cells, surrounding them with a sheet of pigment. The middle layers, 
on the other hand, showed the characteristic pigment caps composed of an accumu- 
lation of pigment granules at the distal pole of the nucleus of most of the epithelial 
cells (fig. 4). Some of the caps were large and distinct (in the middle), while 
others consisted of’only a few, sometimes indistinct dots. This is explained partly 
by the varying size of the pigment caps and partly by the fact that the caps were 
cut at different heights. The contour of some of the nuclei underneath the caps was 
Just recognizable. 
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Summary.—A man of 25, suffering for six months from diarrhea 
of nondysenteric origin, showed on examination typical symptoms of 
vitamin A deficiency: night blindness and prexerosis, with its charac- 
teristic bacterial findings on the cornea and on the bulbar conjunctiva. 
In addition to these, clinically, there was a brownish pigmentation of 
the fornix and bulbar conjunctiva, which on histologic examination was 
seen to be a network of lines, originating from typical chromatophores, 
black cells in the basal cell layer. These cells, located between the 
normal basal cells or in a layer above them, send out the pigmented 
processes or dendrites, which extend into the intercellular spaces and 
forward, thus surrounding and protecting the other nonpigmented cells 
of the rete malpighii. In the superficial layers the pigment appears as 
caps at the distal pole of the nucleus inside the protoplasm. In the 
most superficial layers the pigment dots are more diffusely scattered 
throughout the cell body. 


Cast 3.—Keratomalacia and pigmentation, 

L.. Ch., a soldier, aged 28, complained of a decrease in vision for more than six 
weeks on account of night blindness. He had had the same disease a year before 
at about the same season, and was cured by an old-style Chinese physician. His 
diet was poor in vitamin A, but sufficient in quantity. 

The patient had enormous Bitot’s spots at the nasal and temporal side of the 
cornea, which extended almost to the external canthus. In the left eye a xerotic 
patch was also seen above the cornea under the upper lid. Both corneas showed 
several old maculae following phlyctenular keratitis. In the left cornea, there were 
an ulcer a little below the center of the cornea and a hypopyon 3 mm. in height in 
the anterior chamber. The rest of the cornea was prexerotic. The right cornea 
showed an atypical keratomalacic ulcer near the temporal limbus, which was a 
phlyctenular ulcer combined with symptoms of vitamin A deficiency; blurred 
margin, typical bacterial flora and a marked hypesthesia of the otherwise prexerotic 
cornea. The vision was greatly reduced, in the right eye, to counting fingers at 
75 cm.; with the left eye, hand movements could be seen at 1.5 meters, with good 
light perception and light projection. The degree of night blindness could not be 
determined on account of the reduced vision. 

The skin of the body was dry and scaly, and many comedones were seen on the 
face. A marked keratosis pilaris was present at the extremities. 

Besides all these symptoms, the lid and fornix conjunctiva, as well as the 
bulbar conjunctiva, showed a hyperpigmentation, which was marked in both lower 
fornices and in the inner half of the conjunctival sac. 

The Wassermann reaction of the blood was positive, and the x-ray picture 
showed tuberculosis of the roots of the lung and of the adjacent parenchyma. 

On histologic examination, a piece of the left lower fornix, stained with silver 
nitrate, showed a marked hyperpigmentation of the epithelial layers, easily recog- 
nizable at a magnification of 67 (fig. 5). In certain places, also, the subepithelial 
conjunctival stroma was markedly pigmented (see the right border of fig. 5). The 
deeper layers of the conjunctiva were free from pigment. P 

With a magnification of 300 (fig. 6), three different types of pigmentation were 
distinctly visible: 1. Round or oblong cells underneath the epithelium, irregularly 
distributed, sometimes seeming to follow certain paths. The protoplasm of these 
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Fig. 5 (case 3).—A section through the conjunctiva of the lower fornix, 
stained with silver nitrate; X 67. One sees clearly the marked pigmentation of 
the epithelial layers and in places some black pigment dots in the subepithelial 
stroma. The deeper layers of the tissue contain no pigment. 
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Fig. 6 (case 3).—The conjunctiva of the lower fornix, stained with silver 
nitrate; 300. One sees: (1) some subepithelial cells loaded with pigment 
(melanophores), (2) the dendritic cells or melanoblasts with the long dendrites 


in the deepest layers of the epithelium and (3) the superficially located pigment 
caps lying inside the epithelial cells. 
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cells was usually crowded with pigment granules larger than those in the epithelial 
layers. These pigment cells had no relation to the blood vessels and no direct con- 
nection with the marked pigmentation of the basal cell layer. 

2. Dendritic cells, melanoblasts, such as were shown in the previous case. They 
were fully developed and had especially long pigmented processes (dendrites), 
some of which occupied almost half of the entire width of the epithelium. The 
cell bodies of these melanoblasts lay in the three deepest layers of the epithelium. 
These dendrites actually formed a network, in the meshes of which lay the nonpig- 
mented basal epithelial cells. 

3. Intracellular caps in the anterior half of the epithelial cells at the distal pole 
of the respective cell, thus protecting the nucleus. Sometimes these caps extended 
around the nucleus in the form of more or less complete pigment rings. In the 
most superficial cell layers, the pigment was linear, being arranged according to 
the flatness of these cells. 

Under higher magnification (fig. 7), the single pigment granules were recog- 
nizable, and one could clearly see the difference in size of the granules in the 
subepithelial melanophores and in the epithelial melanoblasts and caps. The latter 
were much finer than the former. 

The processes of the dendritic cells were always much more densely pigmented 
than the protoplasm of the cell body. <A certain caplike pigmentation was also seen 
in the cells of the rete malpighii. 


Summary.—lIn a case of keratomalacia with hypopyon in the anterior 
chamber, which had been preceded by night blindness and prexerosis of 
more than six weeks’ duration, a marked pigmentation of the entire 
conjunctival sac was found, in addition to extensive xerosis epithelialis 
of the eyeball. The densest pigmentation was in the conjunctivae of 
both lower fornices, particularly in the nasal half. The semilunar fold, 
the bulbar conjunctiva and the conjunctiva of the lower lid were 
strongly pigmented, whereas the upper fornix and the conjunctiva of 
the upper lid showed only slight pigmentation. 

_ This case represents a more advanced type of conjunctival pigmenta- 
tion in cases of vitamin A deficiency of long duration, in which the 
epithelial layers are rich in melanoblasts and cap pigment. The 
processes of the melanoblasts were long, extending forward through 
from three to six layers and backward to the base line of the epithelium. 
They never extended into the subepithelial tissue, but formed a network 
of pigmented lines, in the meshes of which lay the nonpigmented 
epithelial cells. The superficial layers contained pigment caps in nearly 
every cell, lying intracellularly at the distal pole of the nucleus. 

Many irregularly scattered subepithelial chromatophores were also 
present, which contained much larger pigment granules than the 
epithelial pigment cells. In certain subepithelial areas they were 
numerous, while in others they were almost missing (see fig. 5). 

The cases of vitamin A deficiency reported show a certain ratio of 
the increase of clinical and histologic pigmentation of the conjunctiva, 
the conjunctiva in case 1 (night blindness) having the least pigment, 





Fig. 7 (case 3).—The lower fornix conjunctiva, stained with silver nitrate; 
xX 860. One sees the dense pigmentation of the epithelial layers, the dendritic cells 
(cell body and dendrites) and the cap-shaped and irregular pigmentation of the 
superficial layers. Underneath the epithelium are pigmented cells with coarse pig- 
ment granules. 








PILLAT—PRODUCTION OF PIGMENT IN CONJUNCTIVA 35 


that in case 2 (prexerosis) a little more and that in case 3 (kerato- 
malacia) the most. Although this ratio exists in many cases of vitamin 
A deficiency, it is not permissible to draw the simple conclusion that 
the conjunctiva in keratomalacia, the most advanced stage of vitamin A 
deficiency, invariably contains the most pigment, while the mild stages, 
such as night blindness, prexerosis and Bitot’s spots (xerosis), always 
produce less. 

Elsewhere I mentioned that in the keratomalacia of infants and chil- 
dren the conjunctiva often shows no pigmentation, or if it is pigmented, 
the brown coloration of the conjunctiva is always less than in adults with 
keratomalacia. Not even all adults with keratomalacia show the con- 
junctival pigmentation, at least not to the naked eye on simple clinical 
examination. The explanation is this: It is not the stage of vitamin A 
deficiency as such that is responsible for producing pigment, but a 
prolonged lack of vitamin A in the body. In children, in whom vita- 
min A is an important factor of growth, the picture of keratomalacia 
may develop suddenly, followed, if the diet is not regulated soon enough, 
by bronchitis, diarrhea and pneumonia, and finally by death within two 
or three weeks. In the same way, in adults deprived of vitamin A by 
such various factors as poor diet, the presence of a tuberculous or a 
syphilitic infection of the system or an intercurrent intestinal disease, 
associated with diarrhea, with a consequent increased consumption of 
vitamin A and a decreased intake, the clinical picture of keratomalacia 
may develop, sometimes within a few days or in one or two weeks. 
In such cases hyperpigmentation of the conjunctiva does not show 
macroscopically. 

Prolonged deprivation of vitamin A is the main factor in the produc- 
tion of conjunctival pigmentation. One may safely say that the longer 
the duration of vitamin A deficiency, the more marked is the pigmenta- 
tion of the conjunctiva of the fornix and the lids and of the eyeball. 
The Chinese diet as a whole is poor in vitamin A. Most of the poor 
people are usually on the borderline with their vitamin A content. If 
a disease is intercurrent, or if, as happens frequently, toward the end 
of the winter when fresh vegetables are scarce, unemployment, famine 
or drought brings a further lowering of the standard of living, then the 
lack of vitamin A becomes gradually evident. Many of the adult 
patients suffer first for weeks or months from night blindness, then 
xerosis of the conjunctiva and prexerosis of the cornea appear slowly, 
and it is sometimes months before keratomalacia sets in. During this 
long period lacking in vitamin A, pigment has time to develop in the 
conjunctiva. A case which I reported elsewhere * is the best example 
I have of this. I have since had the opportunity of observing this case 
for a longer time and of obtaining more anatomic material than 
previously reported, and, therefore, a few pictures and a further descrip- 
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tion will not be out of place to give an idea of the amount of pigment 
that can exist in the human conjunctiva. 


Case 4.—Night blindness, Bitot’s spots, prexerosis corneae and hyper pigmenta- 
tion of the entire conjunctival sac. 

L. M. T., a Chinese student, aged 23, was put in prison and kept 
there for more than a year. His diet in the first six months consisted of wheat 
bread, rice and white Chinese cabbage. After six months, the diet became still 
poorer and less in quantity, and night blindness, xerosis epithelialis on 
the nasal and temporal bulbar conjunctiva and at the margin of the cornea and 
prexerosis of the center of the cornea soon developed. When the patient was 
admitted to the hospital, there was a dark brown pigmentation of the conjunctival 
sac of both eyes. The pigmentation shaded off from the darkest to the lightest as 











Fig. 8 (case 4).—A section through the lower fornix conjunctiva, stained with 
silver nitrate; & 300. A “pigment skeleton” is shown, with an abundance of 
melanoblasts with long dendrites and large pigment caps. A certain number of 
subepithelial melanophores are also present. 


follows: the lower circular fold and fornix, the plica semilunaris, the conjunctiva 
of the lower lid, the lower half of the bulbar conjunctiva, the upper half of the 
bulbar conjunctiva, the upper fornix and the upper lid. 

Histologic examination revealed a tremendous production of pigment in all 
layers of the thickened conjunctiva of the lids, fornix and bulbus. Some of the 
pictures from sections of the lower fornix may be discussed briefly : 

With a magnification of 300 of sections stained with silver nitrate, a picture 
similar to that in case 3 was seen, with the difference that in this case the number 
of dendritic cells in the deeper half of the conjunctiva and pigment caps in the 
superficial half was much greater than in case 3. The picture represented, so to 
speak, a “pigment skeleton” of the conjunctiva (fig. 8). White areas indicated 
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the nonpigmented nuclei. In the deepest layers, one could hardly imagine where 
the ordinary epithelial cells belonged. 

Still more impressive were the histologic sections seen under higher magnifica- 
tion. Figure 9 shows the pigmentation in the rete malpighii. In this picture are 
seen large dendritic cells, melanoblasts, with a pigmented protoplasm and long 
processes. Some of the bodies of these cells were so crowded with pigment 
granules that they looked simply like black patches; others showed a distinct 
granular structure, forming a kind of pigment basket in which lay the nucleus. 

The dendrites originating at these more or less pigmented cell bodies were 
mainly of two kinds, short and long. The short ones extended backward to the 
limit of the basal cell layer and surrounded the remaining basal cells, which were 




















Fig. 9 (case 4).—Detailed picture from the same section through the lower 
fornix conjunctiva, stained with silver nitrate, showing large melanoblasts with 
their long and short dendrites originating from heavily pigmented cell bodies; 
x 1,200. 


not converted into melanoblasts. The long dendrites extended through from two 
to six layers of the epithelium forward. In one melanoblast there were usually 
two long dendrites and sometimes one or two small ones. The long dendrites gave 
off smaller processes at various heights, so that the general impression of a net- 
work of pigmented lines was produced. 


Another photomicrograph (fig. 10) gave, in addition, an idea of how completely 
the basal cell layer of the epithelium may be hidden behind a wall of pigment. 
Only short dendrites extended backward from this wall, and these lay in the inter- 
cellular spaces of the basal cells, ending at the limit of the epithelium. The long 
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processes extended toward the surface and formed the characteristic network, the 
single branches of which lay in various depths, as indicated by the varying degrees 
of sharpness of the black lines in the picture. One black, almost homogeneous cell 
body was seen at the right side and a pigment polygon at the left side, indicating 
the differing content of pigment inside the cell bodies. 

Figure 11 is a drawing of the pigmentation of the bulbar conjunctiva. It shows 
the same dendritic cells, here in various layers, and the dotted character of the 
dendrites and of the caps. There are also seen small, round, oil-like droplets in all 
layers of the epithelium, some unstained, but most of them with a brownish external 
layer. These undoubtedly are closely related to the pigment granules and are proba- 
bly their unstained mother substance or a preliminary stage. 




















Fig. 10 (case 4).—Another part of the lower fornix conjunctiva, which shows 
a continuous pigment layer behind which the basal cells are hidden. Silver nitrate 


stain; < F200. 


Summary.—In a man of 23 with a history of prolonged deprivation 
of vitamin A night blindness developed, and about four months later 
Bitot’s spots and prexerosis of the cornea followed, but without ulcera- 
tion of the cornea. Six months after the onset of night blindness, the 
patient was admitted to the hospital. His entire conjunctival sac was 
pigmented a more or less dark brown, but he could give no details about 
the onset of the pigmentation. He had first noticed it more than two 
months before admission, but at that time the pigmentation must have 
already been fairly well developed. 

















Fig. 11 (case 4).—Section through the bulbar conjunctiva, stained with silver 
nitrate; 860. This shows melanoblasts in various layers of the epithelium, with 
their dendrites, cap-shaped pigment in the middle and diffuse pigmentation in the 
superficial layers. Note the many oil-like droplets throughout the epithelium. 
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The content of pigment in the conjunctiva in this case is much larger 
than that in any of the cases reported, even in that of keratomalacia 
(case 3). This proves that it is not the severity of the vitamin A 
deficiency disease of the eyes but the prolonged deprivation of vitamin A 
which is the main factor in the development of pigment in the human 
conjunctiva. 


The sections (figs. 8 to 11) give the true “pigment skeleton” of the 
conjunctiva and show what an enormous quantity of pigment is con- 
tained in the conjunctiva. Three types of pigmentation are seen: 
(1) dendritic cells in the deeper layers of the conjunctiva, (2) pigment 
caps in the superficial layers and (3) melanophores in the subepithelial 
tissue. The processes of the dendritic cells are numerous and extend 
forward, sometimes through from four to six layers. The short 
processes extend backward from the more or less pigmented cell body 
and lie in the intercellular spaces of the basal cells. They are never 
seen going directly into the subepithelial connective tissue. In certain 
places a true pigment wall is erected in front of the basal cells. 


TWO TYPES OF PIGMENT-PRODUCING CELLS IN VITAMIN A 
DEFICIENCY 


Histologic examination of the conjunctiva in vitamin A deficiency 
shows plainly that the pigment is produced in two types of cells which 
are different in more than one respect. 


Dendritic Cells—The first group of pigmented cells consists of the 
dendritic cells. Since the pigment is produced by them and in them, 
they are true epithelial melanoblasts (Bloch). They appear first in the 
basal cell layer of the epithelium; later they are found in the second and 
third cell layers, and sometimes they are seen even more superficially, 
especially in advanced cases of vitamin A deficiency. There are two 
possible explanations for their appearance in layers other than the basal 
cell layer. The first possibility is that the dendritic cells may be carried 
to the more superficial layers by the normal, physiologic process of 
advancing the basal cells to the top layers. This physiologic process 
takes place in a certain length of time. However, whereas the shape 
and function of the ordinary basal cells change during this process—the 
columnar or oblong basal cells convert into cubic and finally into flat 
cells, and the function of the basal cells as cell producers changes the 
cells, the protoplasm of which is filled with keratohyaline granules and 
horny substance in the skin or undergoes a certain diffuse hyaline 
degeneration at the conjunctiva—the pigmented epithelial cells, i. e., the 
dendritic cells, do not change their shape or function. For this reason 
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and because the pigment content remains visible all through the thick- 
ness of the conjunctiva, I have frequently found dendritic cells in simple 
scrapings taken from the surface of various parts of the conjunctival 
epithelium in cases of hyperpigmentation of the conjunctiva. 

The other possibility is that these dendritic cells may be found in 
layers other than the basal cell layer, when the nature of the disease 
requires it. It is true that in vitamin A deficiency these cells are seen 
first in the basal cell layer only, especially in mild cases. Later they 
become apparent in other layers also, even in and in front of the middle 
epithelial layers. This usually happens in cases in which the basal cell 
layer is already crowded histologically with dendritic cells and when the 
basic disease, the lack of vitamin A, continues to exist. 

The number of the dendritic cells (melanoblasts) varies greatly. 
In early cases (case 1), there are a few dendritic cells in the deepest 
epithelial lavers. These stand isolated, sometimes scattered regularly 
throughout the basal laver and sometimes grouped together with non- 
pigmented epithelial cells between. Later the number increases, and 
in advanced cases of vitamin A deficiency of long duration almost every 
second basal cell seems to be dendritic. 

The dendrites of these cells are of two kinds, short and long. The 
short dendrites are usually directed backward. They lie parallel to the 
surface of the epithelium when the melanoblasts are actually in the basal 
cell layer, or in the intercellular spaces of the basal cells when the 
melanoblasts are lying in front of the basal cell row. The long 
dendrites, of which two from each cell are usually visible in the 
histologic specimens, are always directed toward the surface of the 
epithelium and lie in the intercellular spaces of the rete malpighii and 
of the more superficial layers. They are sometimes as long as 6 cell 
diameters, but usually are shorter than that. They give off to both sides 
secondary branches, short pigmented dendrites, which fill the space 
between the side cells. 

The more superficially located melanoblasts frequently have 
dendrités equally distributed on all sides and of almost uniform length. 
In very voung or in aging dendritic cells, only one or two dendrites may 
be seen. : 

The pigment content of dendritic cells in the various phases of vita- 
min A deficiency is as different as the number and length of the 
dendrites. In beginning cases, the individual pigment granules of the 


dendrites are light vellow, small and easily visible in an unstained speci- 


men or when stained with hematoxylin. In a specimen stained with 


silver nitrate. the individual pigment granules, although larger and 
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blacker than in an unstained section, are separated from each other. In 
advanced cases of long duration, the dendrites are so crowded with 
pigment that the individual granules are hard to see in an unstained 
section, while in a specimen stained with silver nitrate, the dendrites are 
homogeneous black lines or stripes, with irregular outlines and of 
varying thickness. 

At the beginning, the protoplasm of the dendritic cells shows very 
little pigmentation, and when there is some the pigment granules are 
small and scattered irregularly through the cell body. In cases of long 
duration, however, the protoplasm sometimes contains so much pigment 
that an ink-shaped patch indicates the cell body. In other instances, 
the pigment dots of the cell form a kind of basket, in the middle of 
which lies the nonpigmented nucleus. 

The nucleus of the dendritic cells (melanoblasts) always contains 
from one to three nucleoli and a well stained and preserved chromatin 
structure. In a young dendritic cell the nucleus is roundish. Later it 
usually becomes elongated as the cell body stretches and accommodates 
itself to the contiguous cells. 

The foregoing pictures are clear evidence that the melanoblasts are 
of epithelial origin, and that all the pigment in them is produced by 
them. The mode of pigment production, however, whether the mother 
substance of the pigment originates from the tissue fluid or from the 
protoplasm of the epithelial cells themselves, cannot be discussed in 
this article. 

Caplike Cells—The second group of pigmented cells consists of 
epithelial cells which contain pigment in the form of caps at the distal 
pole of the nucleus. There is no doubt that many epithelial cells of the 
conjunctiva, especially in pigmented races, contain a small amount of 
pigment in the cell body,* but the pigment granules are usually not 
numerous in an individual cell and do not form such a distinct and large 
cap as is seen in most cases of vitamin A deficiency. 

In beginning cases of night blindness or xerosis epithelialis, particu- 
larly when the lack of vitamin A is of short duration, few pigment 
granules are found in the middle and superficial epithelial layers 
(case 1). The histologic picture in such cases as regards the intracellu- 
lar pigment is not different from the picture in a normal conjunctiva. 
In vitamin A deficiency of longer duration, however, more and more 
epithelial cells begin to show distinct pigmentation at the distal pole of 
the cell nucleus, forming the so-called pigment caps (case 2). The more 


3. Bloch, B.: Das Pigment, in Jadassohn, J.: Handbuch der Haut- und 
Geschlechtskrankheiten, Berlin, Julius Springer, 1927, vol. 1, pt. 1. 
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severe the vitamin A deficiency, the more numerous and larger are the 
caps. In cases of long duration, almost no cell is free from such caps 
(case 4). In mild cases, the caps are small and flat; in severe cases, 
they not only may occupy the entire space between the nucleus and the 
distal border of the epithelial cell, but may appear to extend in the pig- 
ment granules farther back around the nucleus, thus sometimes pro- 
ducing “pigment rings.” 

The shape of the pigment caps varies with the duration and severity 
of the vitamin A deficiency, and also with the shape of the epithelial 
cell in which they are found. In the middle layers, the cells of which 
are cubic, the pigment caps are sometimes triangular; the flatter the 
epithelial cells become, the flatter also are the pigment caps, and in the 
most superficial cell layer the pigment usually lies as a thin layer in 
front and on both sides of the nucleus, thus giving the appearance of a 
spindle-shaped pigmentation. 

In progressive cases of vitamin A deficiency, between and around 
the pigment granules of the caps there are usually many oil-like 
droplets, some of which are colored, while others, if stained with silver 
nitrate, show a thin layer of black pigment around them, thus forming 
an intermediate stage to the black pigment granules. 

There are, therefore, two kinds of pigment production in the 
conjunctiva in vitamin A deficiency.* The first takes place in cells which 
probably originate from the basal cells. These take on a special shape, 
from which they are named dendritic cells. They lie between the other 
epithelial cells, and since they are undoubtedly producers of pigment, 
they are also called melanoblasts. The second kind of pigment produc- 
tion takes place inside the common epithelial cells of almost all strata, 
where the pigment accumulates inside the cell body at the distal pole 
of the nucleus. Ordinary epithelial cells of layers other than the basal 
layer may, therefore, become “melanoblasts’” in cases of vitamin A 
deficiency. A study of this type of pigmentation with Bloch’s dopa 
method is under way. 


LACK OF VITAMIN A THE CAUSE OF PIGMENT PRODUCTION 


When I saw the first cases of this type of pigmentation in China, I 
did not realize its close relation to vitamin A deficiency. The color of 
the conjunctiva, which is always more marked in the lower half than in 
the upper, somewhat resembles artificial pigmentation, such as argyrosis, 
after the prolonged use of silver nitrate or other colloidal silver prepara- 


4. Steiner, L.: La pigmentation de l’épithelium conjonctival et cornéen, Ann. 
docul. 160:137, 1923. 
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tions, or as sometimes seen in silversmiths. However, in time I saw so 
many patients with such a pigmentation, all of whom had some stage 
of vitamin A deficiency, that the connection: became quite evident. 

In the ophthalmologic literature of western countries no reference 
to this relation was found. In the Orient, however, Wright,® of 
southern India, reported a pigmentation of the conjunctiva in some of 
his cases of keratomalacia, which he considered as a jaundice, accom- 
panying the keratomalacia, and Mori ® reported a case of keratomalacia 
in a 15 day old baby, which also showed a pigmentation of the con- 
junctiva “which covers the bulbar conjunctiva, extending from the 
limbus to the fornix.” He did not mention the fornix itself, or the 
pigmentation of the conjunctiva of the lid and of the plica. The child 
died, and the conjunctiva histologically showed pigment, which Mori 
described as free pigment lying in the intercellular spaces of the 
epithelium cells. ‘They (the pigment granules) appear to be similar to 
chromatophores, but they have no real nucleus.” 

In order to study the role the liver may play in such cases, in 1929, 
King and I‘ carried out the levulose tolerance test in several cases of 
keratomalacia, but the results were negative. The function of the liver 
was not found to be disturbed. 

In 1931, Puscariu and Nitzulescu § reported a case of night blindness 
and xerosis in a gypsy, 68 years old, in whom there was a brown pig- 
mentation of the bulbar conjunctiva and of the plica. It may be 
remarked that gypsies belong to the pigmented races. 

The prolonged use of a silver preparation could be excluded in my 
cases; arsenic also was never used by these patients, and no other gen- 
eral disease in which a pigmentation of the conjunctiva or of the skin 
is occasionally seen was present, so that the connection of vitamin A 
deficiency and pigment production seemed evident to me. 

Further evidence of this connection was given by the prolonged 
clinical observation of certain patients who in the course of the last four 
years had attended the clinic. Under a diet rich in vitamin A and with 


5. Wright, R. E.: Keratomalacia in Southern India, Brit. J. Ophth. 6:164, 
1922. 

6. Mori, S.: The Pathology of the Pigmentation of Bulbar Conjunctiva in 
Xerosis Epithelialis Conjunctivae, J. Orient. Med. 2:103, 1924. 

7. Pillat, A., and King, G.: An Inquiry into the Origin of the Abnormal 
Pigmentation of the Skin and Conjunctiva in Cases of Keratomalacia in Adults, 
Brit. J. Ophth. 13:506, 1929. 

8. Puscariu, E., and Nitzulescu, J.: On the Pigmentation of the Conjunctiva 
in Normal Individuals and in Cases of Keratomalacia of Adults, Brit. J. Ophth. 
15:18, 1931. 
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prescribed cod liver oil, the pigmentation of the conjunctiva finally dis- 
appeared in these cases, although much later than the other symptoms 
of vitamin A deficiency, such as night blindness, prexerosis and xerosis. 
Keratomalacia also heals much more quickly than the pigment disap- 
pears. This, however, in my opinion, is not evidence against the close 
connection of vitamin A deficiency and hyperpigmentation. A study 
of histologic sections offers an explanation of this fact. After a pro- 
longed vitamin A deficiency, the amount of pigment in the human con- 
junctiva is so great that it takes time before all the pigment is eliminated 
in the natural way by the shedding of one epithelial layer after another. 
This procedure takes weeks and months; hence the long visibility of the 
pigment in the conjunctiva. 

Two other valuable facts result from the slow disappearance of pig- 
ment. The first is a practical fact. The long duration of the conjunc- 
tival pigmentation in cases of adherent leukoma or staphyloma corneae 
with doubtful etiology makes it possible to trace them back as a mani- 
festation of vitamin A deficiency even weeks after the acute disease. 
In my experience, no other ocular diseases are accompanied by such a 
pigmentation. 

The second fact is theoretical. The origin of the subepithelial pig- 
ment cells (the melanophores) is still doubtful; i. e., it is not yet clear 
where these cells, loaded with coarse pigment granules, obtain their 
pigment. Bloch and Loffler® expressed the opinion that the epithelial 
pigment in Addison’s disease, for instance, “flows back” from the 
epithelium into the subepithelial layers, after being “dissolved” in the 
epithelium, and accumulates in the chromatophores of the subepithelial 
connective tissue. Nothing in my sections seems to speak for this 
theory. On the contrary, scrapings from the surface of the epithelium, 
which I have made repeatedly and on which I shall report later, show 
that not only the epithelial cells with the increased pigment caps but 
also the dendritic cells (melanoblasts) finally come to the surface of the 
epithelium, to be shed with the rest of the epithelial cells. 

Whether the pigment production in the conjunctiva of the various 
phases of vitamin A deficiency is solely a local affair of the epithelial 
cells, which are disturbed in their metabolism, or whether a function or 
anatomic disturbance of the suprarenal glands may play a role in the 
production of the conjunctival pigment is a complicated question that 
cannot be dealt with in this article. 


9. Bloch, B., and Léffler, W.: Untersuchungen iiber die Bronzefarbung der 
Haut bei der Adisonschen Krankheit, Deutsches Arch. f. klin. Med. 128:262, 1917. 
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THE PURPOSE OF PIGMENTATION OF THE CONJUNCTIVA IN 
VITAMIN A_ DEFICIENCY 


Biologically speaking, the main purpose of pigmentation is to serve 
as a protection against light. This is shown in its largest scale by the 
fact that the nearer human beings are to the equator, the more pigmented 
they are, but also in a smaller way in the daily experience of persons 
who become sunburned. As soon as sunburn pigment in the skin has 
developed, the person is protected against light and a new sunburn 
does not easily follow. 

What is the connection of this light theory with the pigmentation in 
vitamin A deficiency? There is no doubt that patients who already 
feel sick owing to a lack of vitamin A do not purposely or unnecessarily 
expose themselves to sunlight. On the contrary, a patient with night 
blindness, for example, frequently tries to escape bright sunlight and, 
in turning his head toward a window, squints slightly to shut off as 
much light as possible. In other words, some of these patients show a 
moderate degree of photophobia. 

In my opinion, the answer to the foregoing question is that ordinary 
sunlight in the usual doses and ordinary daylight do not affect the 
metabolism of the normal epithelial cells in an adverse way, but they 
probably do so in patients with a prolonged lack of vitamin A, the 
metabolism of whose cells is in danger from the lack of an important 
constituent. The most important cells of any epithelium are the basal 
cells, which have the function of multiplying and constantly delivering 
new cells to the more superficial layers, which are bound to die after a 
certain period of life. In order to keep up this function of the basal 
cells in vitamin A deficiency, Nature provides for them, if necessary, 
pigment sheaths in the form of melanoblasts, the dendrites of which 
form a kind of screen in front of, and a pigment meshwork around, 
them. This brown pigment absorbs the light and keeps it away from the 
basal cells, which otherwise would be hurt by the light. 


As svon as this protection against light proves to be no longer suffi- 
cient, the dendrites of the melanoblasts become larger and grow more 
and more toward the superficial layers, while at the same time the 
epithelial cells of the middle layers and later those of the superficial 
layers, so long as they are not dead already, produce pigment of their 
own in the form of intracellular pigment caps. These caps in them- 
selves are a proof for the light theory, for they are always located at the 
distal pole of the nucleus, in order to protect that most important part 
of the cells, with its sensitive nucleoli and chromatin network, against 
destruction by light. 

All of the epithelial cells, with the sometimes enormous number of 
pigment caps and the dendritic melanoblasts, not only protect the sub- 
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epithelial connective tissue against disturbance by sunlight, but are, in 
my opinion, also a protection for the rods and cones of the retina, the 
metabolism of which is also weakened by vitamin A deficiency as shown 
by the presence of night blindness. 


SUM MARY 


1. In China, in the various stages of vitamin A deficiency—night 
| blindness, prexerosis corneae, xerosis epithelialis and keratomalacia of 
adults—a characteristic pigmentation of the conjunctiva appears. 


































: ; 7 2. The intensity of pigmentation varies greatly in different cases and 
at the different zones of the conjunctiva. It is most marked in the 
lower fornix, first in the circular fold, then in the plica, the conjunctiva 
of the lower half of the bulbus, the lower lid, the upper half of the 
bulbus and, finally, the upper fornix and upper lid. 


3. On histologic examination, the conjunctival fissure shows a vary- 
ing amount of pigment, usually corresponding to the stage of vitamin A 
deficiency. In each case, the pigment production depends more on the 
duration of vitamin A deficiency than on the stage of the disease. 


4. The entire pigment is produced in the epithelium of the con- 
junctiva by the conjunctival cells. There are two types of pigment- 
producing cells, the dendritic cells or melanoblasts, which are found 
chiefly in the basal cell layer and sometimes in the next higher layer, 
and the ordinary epithelial cells, especially middle layers, which produce 
pigment in the form of caps at the distal pole of the nucleus or which 
Increase a preexisting nuclear cap. 


5. The dendritic cells appear first in vitamin A deficiency, and later 
the pigment caps in the other epithelial cells are formed. In advanced 
cases of long duration, almost every epithelial ceil contains a considerable 
amount of pigment. 


6. The conjunctival hyperpigmentation, which is formed because of 
vitamin A deficiency, disappears gradually along with the healing of 
the other clinical symptoms by the administration of cod liver oil, but the 
pigmentation is the last symptom to disappear. 


7. The explanation for this is that anatomic changes need time 
before they disappear. The pigment cells are carried toward the sur- 
face of the epithelium and gradually become exfoliated. There is no 
reason, at least in published material, to believe that the pigment of the 
epithelial cells becomes dissolved and is carried away to the subepithelial 
tissue. : 

8. The long duration of pigmentation in the conjunctiva after the 
acute condition is over makes it possible sometimes to determine the 
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etiology of a leukoma adherens or of a staphyloma corneae as a sequela 
following vitamin A deficiency. 


9. The main purpose of’ pigmentation in vitamin A deficiency is to 

protect the epithelial cells of the conjunctiva, which are greatly altered 
and weakened in their metabolism, from being injured by sun and day- 
light. The conjunctival epithelium is thus changed to a “pigment 
epithelial layer,” so to speak, giving some protection also to the retina, 
the normal function of which is already altered (night blindness). 
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EARLY GRAFTING IN BURNS OF THE EYE 


GERALD BROWN O’CONNOR, M.D. 
SAN FRANCISCO 


Early epithelial replacement is most important in the treatment of 
burns of the eyes. The dispatch with which this procedure is carried 
out will eliminate the vicious sequelae, will speed the functional return 
and will often be the deciding factor in the saving of an eye. 
Burns of the eyes, especially in the industrial world, have decreased 
owing to the installation of numerous safety devices and protective legis- 
lation, but daily accidents still render people liable to this form of injury. 

Certain basic principles are involved in the treatment of burns, no 
matter where their location, and to this the eye is no exception. T[tarly 
epithelization is essential, a fact which is all too frequently overlooked 
in treatment of burns of the eye. This paper deals only with the surgical 
treatment of the burned area, omitting the medical treatment of the globe 
which must necessarily be part and parcel of any form of treatment that 
is instituted. 

The most frequent causes of burns of the eyes are: (1) lime, (2) 
ammonia, (3) acids and (4) hot metals. 

The areas affected, in their order of importance, are the cornea, the 
sclera and the conjunctiva of the lid, particularly the lower sulcus, which 
acts as a reservoir for the offending substance, thus exposing that area 
to the most severe destruction. 

Burns of the eye are identical with burns of any other part of the 
body so far as the severity of the burn, the pathologic changes, the 
physiologic reactions and the attempt of the body through these reac- 
tions to bring about healing of the injured area are concerned. There 
are: 

(1) The actual burn or cauterization. 

(2) Hyperemia and edema. 

(3) Necrosis and separation of the burned from the normal tissue. 


(4) The process of healing, with the slow return of the unburned areas to 
normal function, the outcropping of granulations and, finally, the attempt at epithe- 
lization of the denuded areas. 


Nature’s method of epithelializing granulating surfaces is slow; if 
allowed its own initiative, scarring, contractures, adhesions and func- 
tional interference are the end-results, for granulation tissue is the 
parent of scar tissue. The severity of these sequelae, of course, is 
dependent on the degree of the burn, the area involved and, last but not 








O’CONNOR—GRAFTING IN BURNS OF EYE 49 


least, the time and type of treatment instituted. It is a well known fact 
that the severity of the burn is not so apparent if examination is made 
immediately after the injury. In the orbital cavity, however, with a 
knowledge and removal of the exciting cause, thoroughness of the emer- 
gency treatment, knowledge of the anatomy and physiology of the 
affected parts, thorough examination and constant observation, the 
amount of destruction can te prognosticated within from the first four 
to six hours. 

The exception to this is burns caused by ammonia, and a word of 
caution when dealing with this type will not be amiss. Constant obser- 
vation and treatment are paramount in these cases, for though they 
appear relatively innocent at first, with time, as the concentration of 
ammonia increases within the anterior chamber of the eye, a destructive 
lesion to the globe may be sustained as late as from a week to ten days 
after the injury. It is important in ocular burns that an accurate diag- 
nosis of the amount of tissue loss to be expected be made early, as on 
this depend the subsequent treatment and the eventual end-result. 

The exciting cause of the injury should be determined and removed, 
followed by a thorough cleaning or neutralization, depending on the 
causative agent; then the following rational surgical treatment so suc- 
cessfully employed for burns elsewhere on the body can be instituted. 
This treatment is applicable to cases in which there has been some 
destruction of tissue; that is, second and third degree burns, the intensity 
of the treatment being in direct ratio to the burn. An accurate and com- 
plete débridement under local or general anesthesia must first be done. 
This, of necessity, will leave areas denuded of epithelium, and to recon- 
struction surgeons, this part of the problem suggests immediate grafting. 
Nature helps these denuded areas in the following manner: the produc- 
tion of granulation tissue and epithelization, the end-result being scar 
tissue formation, contractures and adhesions where denuded areas are 
in contact, with functional impairment of the lids and ocular apparatus. 
With the idea of reducing the amount of eventual pathologic changes, I 
again stress the importance of grafting the raw areas early, for the 
regenerative power of the epithelium is impaired by heat and the corro- 
sive action of chemicals. This treatment has been employed for a number 
of years, but it has been overlooked so often that I feel justified in again 
exhorting its more general acceptance. The overwhelming advantages 
of the use of epithelium should command its employment wherever there 
is a denuded area of any magnitude. The early grafting diminishes scar | 
tissue formation, prevents symblepharon, decreases eventual contrac- 
tures, enhances early functional control and increases nutrition and 
circulation to the globe and its contents. 

Grafting should be done early ; by that is meant, at the first treatment 
or as soon thereafter as the existing conditions permit its use. If it is 
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not done, the decomposition of the chemical processes in the burned 
conjunctiva affects the quantity and quality of the nutritive material of 
the cornea, causing secondary infiltration of the same. Grafting relieves 
this condition by replacing diseased with healthy membrane and improves 
corneal nutrition by the hyperemic influence of the transposed flap. 
Early grafting is extremely important, and I feel confident that its 
application and resulting beneficial effects have in several cases pre- 
vented the loss of the injured eye. 


THE OPERATION 


The methods I have employed to place the epithelium in position are 
severai and are governed by the individual problem. Small denuded 
areas on the globe or lower fornix can be covered by the use of rotating 
flaps of adjacent normal conjunctiva. Larger areas involving the orbital 
aspect of the upper and lower lids and sclera will require grafting. My 
method of procedure is as follows: 

An impression of the raw area is taken with Stent’s composition. 
The composition is a dental modeling compound that can be made any 
size, form or thickness and is nonirritating to the grafts. Buccal mucous 
membrane or a thin Ollier-Thiersch graft obtained from the inner 
aspect of the upper arm, where, in a great majority of cases, the area 
is hairless, is the graft material utilized. The mucosa or skin is sutured 
to the denuded area under normal tension with interrupted arterial silk 
sutures, and then the stent is sutured into position to splint the graft. 
This permits the early removal of the stent if necessary without dis- 
turbing the graft. This procedure may be varied by placing the graft 
over the model with the epithelial surface toward the model. The stent 
and graft are placed in the defect and sutured into position with arterial 
silk. It is important, at this time, to see that the stent does not come in 
contact with the cornea, or ulceration will result. Suture of the eyelid 
should be done further to immobilize the graft, but a certain amount of 
drainage will result, so that a sufficient opening of the palpebral fissure 
must remain. Central lid suture with the canthi left open for drainage 
is the safest means of approximation of the lids. Any secretions 
accumulating at either canthus can be constantly wiped away with sterile 
cotton applicators dipped in boric solution. A “take” of the graft will 
often be had within the first twenty-four hours, so that if irritative 
phenomena arise the stent can be removed and the orbital cavity cleaned 
gently with boric acid solution. Occasional warm boric compresses may 
be indicated. If the eye responds favorably to the grafting, it is my plan 
to leave the stent in for from four to six days, as the longer the close 
apposition of the model to the graft remains, the more certain a “take” 
can be prognosticated. The silk sutures can be removed at any time after 
from forty-eight hours to eight days, depending on how well they are 
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performing their duty and are being tolerated by the eye. The stent is 
used to splint the graft to the raw areas, thus reducing mobility as much 
as possible. Bandaging of one or both eyes should be employed at the 
discretion of the surgeon, further to immobilize the globe and lids. 

If the undersurface of the upper or lower lids which lays directly on 
the cornea is involved, mucous membrane must be used. This is done 
by taking a thin piece of mucous membrane from the buccal cavity 
(either the cheek or the upper or lower lip) ; after trimming the glands 
and fat from its raw surface, it is stretched across the lid defect and 
sutured into position. It is of the greatest importance that sutures 
should not be placed so as to lie in direct contact with the cornea. This 
can be readily accomplished by suturing the graft under slight tension, 
which will automatically hold it in apposition to the raw surface, and 
then by placing subcutaneous sutures where needed to complete the 
absolute contact. The lids are then sutured together without rawing the 
edges, leaving both canthi open for drainage, and gentle pressure with 
gauze fluffs and a bandage are applied. The lids, globe and external 


pressure will be sufficient to immobilize the graft completely. If the 


periphery of the cornea is involved, circumcorneal transplants after the 
manner of Denig give satisfactory results. The transplants consist of 


half moon-shaped mucous membrane flaps of the desired width. These 
are joined at the superior and inferior poles of the eye by fine silk 
sutures. The sutures are placed through the sclera, but not in contact 
with the cornea. This peripheral suturing of the grafts holds them in 
close apposition to the sclera in a circumcorneal position, thus covering 
the circumcorneal denuded areas without impinging on the cornea 


proper. 


COMMENT 


The problem of orbital epithelization has many technical difficulties 
that must be surmounted by the experience and ingenuity of the oper- 
ator ; so, too, it has its percentages of failure which can be minimized by 
close attention to minute details. I think, however, that the tremendous 
benefits of early grafting from an anatomic, physiologic and economic 
standpoint are so pertinent to the best possible results obtainable that 
they beseech its most thorough consideration when dealing with severe 
burns about the eye. 


490 Post Street. 
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DIAGNOSTIC VALUE OF TESTS OF THE LIGHT 
SENSE IN EARLY GLAUCOMA 


VIRGIL CASTEN, M.D. 
AND 
DOROTHY J. SHAAD, M.A. 
BOSTON 

The possibility of developing a sensitive test for the diagnosis of 
early glaucoma led to a series of studies of the light sense which were 
carried on at the Massachusetts Eye and Ear Infirmary under the direc- 
tion of Dr. George S. Derby. In 1925, Waite, Derby and Kirk, in a 
preliminary report, showed that in established glaucoma the rate of dark 
adaptation is retarded and the ultimate threshold of sensitivity is not 
normal. Moreover, in suspected glaucoma (cases of glaucoma affecting 
one eye) the eyes which were clinically normal showed alteration of the 
light sense, with retarded adaptation. The average curves suggested 
that the tests of the light sense might prove useful in diagnosis. Work 
was continued, using principally patients having glaucoma in one eye 
and the other eye normal, and in 1926, a second report by Waite, 
Derby and Kirk substantiated their first results.2 Investigation of the 
ability of the light-adapted eye to detect a difference in the degree of 
brightness of the two illuminated fields failed to yield significant results.* 
Tests of the light minimum only were used in subsequent work. In 
1928, a portable adaptometer,* less complex than the apparatus described 
in the 1925 report, was designed for use in this work. 

Studies have continued over a period of seven years; many of the 
patients have been tested regularly at intervals of six months for several 
years. It has thus been possible to collect data from a large number of 
cases and to establish certain definite trends in the light sense as affected 
by glaucoma. 


From the Department of Ophthalmology, Harvard Medical School, and the 
Massachusetts Eye and Ear Infirmary. 

1. Waite, J. H.; Derby, G. S., and Kirk, E. B.: The Light Sense in Early 
Glaucoma, Particularly the Achromatic Threshold at the Macula, Tr. Ophth. Soc. 
U. Kingdom 45:324, 1925. 

2. Waite, J. H.; Kirk, E. B., and Derby, G. S.: Further Studies on the Light 
Sense in Early Glaucoma, Arch. Ophth. 55:575 (Nov.) 1926. r 

3. Derby, G. S.; Chandler, P. A., and O’Brien, M. E.: Further Studies on the 
Light Sense in Early Glaucoma: The Smallest Difference in Brightness Per- 
ceptible to the Light Adapted Eye (Light Difference), Tr. Sec. Ophth., A. M. 
A., 1928, p. 37. 

4. Derby, G. S.; Chandler, P. A., and Sloan, L. L.: A Portable Adaptometer, 
Tr. Am. Ophth. Soc. 27:110, 1929. 
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In 1931, Derby, Chandler and Faissler,’ using the records of 423 
tests of preglaucomatous patients (data from the normal eyes of those 
having uniocular glaucoma), further confirmed the earlier findings. 
They grouped data from the normal eyes of patients with acute con- 
gestive, chronic congestive or simple glaucoma in the affected eye, 
constructing three preglaucoma curves which were approximately the 
same. As was reported in the preliminary study,’ the average pre- 
glaucoma curve lies between the average normal curve and that for 
established glaucoma, representing a transitional stage. In 140 tests of 
preglaucomatous patients made during the latter part of 1931 and to 
June, 1932, substantially the same results were found. 

Records of 40 patients in whom glaucoma developed in the second 
eve while they were under observation were studied with the purpose of 
determining the first clinical indication of glaucoma (36 cases studied 
by Derby, Chandler and Faissler ;* 4 additional cases, by us). In 50 
per cent of these cases (20), increased tension (30, new Schiotz; 25, 
old Schidtz; 20, or over, Souter) was the first symptom observed. In 
12 cases (30 per cent), a lowered light sense, as evidenced by a rise in 
the adaptation curve toward that curve which had been established as 
the upper limit of normal, was the first symptom. (The upper limit 
curve was constructed from tests of 165 normal eyes, principally in 
persons of glaucoma age, and was so placed that 95 per cent of normal 
curves fell below it.) Changes in the light sense rather than absolute 
position of the test curves were regarded as symptomatic. Twenty per 
cent of the cases were first diagnosed by changes in the fields, pathologic 
disks or combinations of symptoms which appeared about the same time. 

In the 12 cases in which changes in the light threshold were signifi- 
cant, the adaptation curves were elevated for at least three months before 
other symptoms were detected ; 4 of the 12 had shown high thresholds 
for more than a year before there were other signs of glaucoma. 

Considering the possible significance of the light tests in the 28 cases 
which were first diagnosed by other symptoms, there were 12 in which 
changes in the light test curves toward the upper limit of normal occurred 
shortly afterward, or at the same time as, increased tension, pathologic 
changes in the disks or changes in the fields; 9 cases in which results 
of the light test fluctuated too much to be of any value, 3 of the 9 having 
given suspicious adaptation curves followed by definitely normal curves 
the day that glaucoma was established by other signs, and 7 cases in 
which normal light sense was retained in spite of other symptoms of 
glaucoma. (In 1 of the 7 cases higher results were recorded in a light 


5. Derby, G. S.; Chandler, P. A., and Faissler, J. F.: Further Studies on the 
Light Sense in Early Glaucoma, 1931 (unpublished study), Library, Massachu- 
setts Eye and Ear Infirmary, Boston. 
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test on the day of a high tension [35 Souter], but subsequent tests gave 
normal values. ) 

The value of any diagnostic measure must depend on its reliability 
and its significance in a given case. The measurement of the course of 
dark adaptation is known to be influenced by many factors, and though 
preexposure to light and pupillary size were controlled,* even among 
normal eyes there was a wide physiologic variation in adaptation. 
Repetition of the test by the same normal observer may give differing 
results ; patients having primary glaucoma in one eye seem less adaptable 
to the test situation and show greater variability than normal observers. 
In cases of established glaucoma, as shown by abnormal tension, changes 
in the fields or a pathologic disk, light test curves are sometimes obtained 
which would be diagnosed as definitely normal. Examples are given in 
the following brief summaries of cases: 


REPORT OF CASES 


Case 1 (P. C.).—Light tests were begun in September, 1927, when glaucoma 
was already established in the left eye. In November, 1928, abnormal tension 
occurred in the right eye (33, new Schi6tz), and relative enlargement of the blind 
spot was recorded. The tension remained elevated and was relieved by operation 
in February, 1929. Cupping of the disk was suspected in September, 1927, and 
definite glaucomatous cupping was reported in November, 1928. Five light tests 
were given between September, 1927, and March, 1930. Both before and after 
the clinical diagnosis had been made, and previous to and following the operation, 
light test curves for the right eye were well below the upper limits of normal. 

Case 2 (F. G.).—In a case of absolute glaucoma of the right eye, suspicious 
cupping of the left disk was recorded in September, 1928. In February, 1930, 
tension of 16 (Souter) was present in this eye, along with a relative Bjerrum 
scotoma. Six light tests were given between March, 1927, and June, 1929, all of 
which gave results within normal limits. 

Case 3 (D. W.).—Chronic simple glaucoma in the left eye was treated by 
operation. Tension of over 20 (new Schidtz) was never reported in either eye, 
but a 20 degree nasal step in the right eye was considered a definite symptom. The 


right disk was suggestive of glaucomatous cupping. Light tests always gave 
normal results. 


The fact that light test curves may remain unaffected in the presence 
of pathologic symptoms is probably due to retention of normal function 
by parts of the retina. Observers may employ those portions of the 
retina which are practically normal. .Accurate control of fixation, making 
it possible to test a given part of the retina, might lessen variability, but 
it is doubtful if it would greatly increase the diagnostic value of the 
light test for glaucoma because incipient changes in the fields are 
known to differ from case to case. While it is true that the average 
preglaucoma curve is above the normal average, it is not above the 


6. Waite, Derby and Kirk, p. 309. 
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range of normal adaptation. Progressive loss of sensitivity, occurring 
through a series of tests of the same patient, may indicate incipient 
glaucoma, but because of the great variability among normal eyes and 
the fluctuations in the results of successive tests of the same eye, changes 
in light sense alone cannot be considered sufficient evidence to establish 
the advent of glaucoma. Even in preglaucomatous patients in whom 
the presence of the disease in one eye already indicates that it is likely 
to occur in the other, less than one-third show symptomatic changes in 
the light sense before the appearance of other clinical symptoms. 

The wide normal range which includes the average preglaucoma 
curve, the exceptions in cases of established glaucoma in which the light 
test curves are not abnormal and fluctuations in sensitivity as shown by 
successive tests of the same eye make it necessary to consider the light test 
a confirmatory test, the results of which, even after other clinical signs 
are evident, must be regarded as suggestive rather than conclusive. The 
light test has been proposed as a finer clinical test, but its reliability in 
the diagnosis of early glaucoma cannot be accepted as sufficient to 
warrant its general adoption, for instance, as a routine clinical test for 
all patients of glaucoma age. 
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MORGAGNIAN CATARACTS AND THEIR 
COMPLICATIONS 





WITH REPORT OF A CASE OF SPONTANEOUS RUPTURE OF THE LENS 
CAPSULE CAUSING SECONDARY GLAUCOMA 


SAMUEL I. KAUFMAN, M.D. 
CHICAGO 


A survey of the literature on this subject impresses one with the 
steadily decreasing frequency of so-called morgagnian cataract, so much 
so that this type of cataract, which was once such a frequent occurrence, 
bids fair to become something short of an ophthalmologic curiosity. In 
1912 Chance‘ called attention to the fact that, since 1890, no case had 
been presented before the Section of Ophthalmology of the American 
Medical Association, nor had he found any report in the Transactions 
of the American Ophthalmological Society. Taylor,? in reporting a 
case before the Ophthalmological Society of the United Kingdom, 
stated that for thirty years not a single instance had been brought before 
that society. It is possible that typical morgagnian cataract, consisting 
of a capsular sac containing a more or less transparent free floating 
nucleus in the midst of a completely liquefied cortex, is not as rare as 
the scanty reports in the literature would imply. 

Morgagnian cataracts, the older literature would indicate, were a 
frequent occurrence and were frequently encountered by the older 
ophthalmologists. This form of cataract, beginning as it does, earlier 
than the usual senile form, tends to remain unilateral tor many years. 

Surgeons in the past were loath to operate on such cataracts, as 
long as there was good vision present in the fellow eye. It was cus- 
tomary to send these patients away with instructions to return on the 
first signs of failing vision in the good eye. Under these circumstances 
cataracts were free to go on to complete cortical liquefaction. The fre- 
quency of this form of cataract must have indeed been great at one time, 
as Morgagni,* who first described its physical features, assumed them, 
though falsely, to be those of cataracts in general, and based his ideas of 
the pathogenesis of cataract on what he probably thought was the typical 


From the Department of Ophthalmology of the Michael Reese and Research 
and Educational Hospitals. 


1. Chance, B.: Morgagnian Cataract, J. A. M. A. 59:1013 (Sept. 21) 1912. 
2. Taylor, H. F. L.: Tr. Ophth. Soc. U. Kingdom 31:146, 1911. 


3. Morgagri, H. F. L., quoted by Dixon, J.: A Guide to the Practical Study 
of Diseases of the Eye, Philadelphia, Lindsay & Blakiston, 1859. 
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form. Morgagni believed that a “humor” normally existed in the eye, 
between the capsule and the lens. He thought that this humor was a 
secretion and that on it depended the transparency of the lens. When 
for any reason the secretion of this “humor” was interrupted, the lens 
became dry and opaque. 

In modern practice morgagnian cataracts are much less often met 
with, although cataracts of varying degrees of hypermaturity are still fre- 
quently seen. It is not at all uncommon at operation to observe cataracts 
which, as soon as the capsule is incised, allow the escape of a milky 
fluid, followed by a diminutive nucleus. Such cataracts can be looked 
on as differing only in degree from the fully developed morgagnian 
cataract, in which the disintegration of the cortex has not advanced to 
the extent of causing a dislocation of the nucleus. Nevertheless there 
is a definite decrease of cataracts in a state of hypermaturity. 

These patients are no longer sent away, but are advised to have the 
cataract removed, though good vision may be present in the other eye. 
The obvious advantage of such a course is an enlarged visual field ; what 
is more important, as will be discussed later, is the avoidance of com- 
plications, often fraught with disastrous consequences, which frequently 
occur in eyes with untreated hypermature cataracts. 

Brief mention may be made at this point of the pathogenesis of 
these cataracts, in view of the confusion that still exists in some quarters 
with regard to their origin. This arises from the tendency on the part 
of some authors to regard cataractous changes as specific pathologic 
tissue reactions, and accordingly to seek to account for them on the basis 
of a special etiology. Chance,’ for instance, in discussing morgagnian 
cataracts, suggested an inflammatory origin, ‘“‘a serous cyclitis,” and 
stated that he had observed retinochoroidal changes after the extraction 
of such lenses. One needs only to recall the unique structure of the 
lens and, in the light of recent investigation, its internal metabolic 
economy to dismiss such a view of the pathogenesis as untenable. The 
lens, being devoid of blood vessels and other mesodermal components, 
as is well known, is not a tissue in the usual meaning of that term. Such 
changes as are found in it cannot be looked on as inflammatory. The 
new conceptions of the internal metabolic processes of the lens point in 
the direction of explaining the loss of its transparency on the basis of 
an interference with its complex auto-oxidation system, the slowing up 
or breakdown of which results in opacity of the lens, a change 
essentially in the nature of a hydrolysis and coagulation of its proteins. 

If this be true of cataractous changes in general, there is no ground 
for assuming that morgagnian cataract is subject to a different origin. 
The various pathologic changes, autolytic products and precipitation of 
cholesterol, are present here as in other forms, irrespective of the 
causative factor in each case. 
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Present knowledge of the response of the lens to injury or disease 
warrants mention only of clinical forms and not of specific pathologic 
changes in the lens, in the sense of tuberculous or syphilitic tissue reac- 
tions. The term, morgagnian cataract, has reference then to a clinical 
form of cataract hypermaturity. Once one regards this form of 
cataract, not as a distinct pathologic entity, but as an advanced stage of 
cataractous change in general, between which and the incipient stage 
there are numerous gradations, the problem of its origin becomes that 
of the pathogenesis of all cataracts. It seems plausible to suppose, how- 
ever, that so far as the morphology of cataracts advancing to hyper- 
maturity, is concerned, it will largely depend on the extent of preexisting 
sclerosis of the cells. Whether a lens in losing its transparency will end 
up in the usual hard, senile form or the fluid morgagnian form will, 
accordingly, depend on the extent of nuclear sclerosis in relation to the 
available hydrolyzable cortical substance. Cataractous changes, to be 
sure, occur in the nucleus of the lens, but the progress is exceedingly 
slow, while its liquefaction in the intact capsule has never been known 
to take place. 

From this point of view, it may not be a mere coincidence that most 
morgagnian cataracts reported are of long standing, dating back from 
fifteen to thirty years and beginning in persons of middle age, in whose 
lenses no great amount of sclerosis could have occurred. Perhaps this 
also explains, in a negative way, a certain group of congenital cataracts 
which E. T. Collins* identified clinically with adult morgagnian 
cataracts, in which a well defined central core is found in the midst of a 
totally liquefied cortex. Here one does not deal, of course, ,with 
cataracts in the sense of their ever having been mature, but with a 
congenital failure of development of the cortex and its replacement by 
an albuminous fluid. 

COMPLICATIONS 


The complications of morgagnian cataracts are those of hypermature 
cataracts, in general, in addition to those peculiar to this form alone. 
Such complications invariably manifest themselves in the form of a 
secondary glaucoma. If the onset happens to be acute and stormy the 
patient seeks advice before serious damage to the eye has taken place. 
It, however, as often happens, the onset is insidious, a damaging pressure 
may be present for a long time, unnoticed, so that by the time the 
patient is seen, perception of light is entirely gone. 

A frequent occurrence ushering in the glaucoma in these cases seems 
to be the escape of lenticular contents into the anterior chamber with or 


without rupture of the lens capsule. It is well known that the lens 


4. Collins, E. T.: Developmental Deformities of the Crystalline Lens, J. A. 
M. A. 541:1051 (Sept. 21) 1908. 
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substance may become absorbed through the intact capsule, as the 
numerous reported instances of spontaneous absorption of cataract 
would indicate (Hess*). Friedenwald * and others have shown that 
the permeability of the lens capsule is especially increased in cataractous 
lenses. The occurrence of glaucoma in connection with this spontaneous 
absorption was observed by von Reuss,’ of whose thirty-four collected 
cases four were complicated by glaucoma. Other instances were reported 
by Mitwalsky,® Verrey,® Gifford,’® Verhoeff *! and others. That the glau- 
coma was secondary, not primary and the cause of the absorption, as is 
held by some, was shown by H. Gifford and other observers. 

Lens material may also find access to the anterior chamber through 
rupture of the capsule. This occurs when the capsular wall, which in 
these cases is always thin and frail, gives way before the increased intra- 
capsular pressure. The first to report such a case was A. Szily,’* who 
also mentioned two other instances reported by von Ulrich and von 
Arlt. The only authentic cases since then that I succeeded in finding 
are those reported by T. J. Gonzales ** and Rollet and Genet.** The 
case to be reported here is of special interest, as the rupture in the 
capsule was diagnosed on the basis of external findings, and verified by 
observation with the slit-lamp after clearing the anterior chamber. 






REPORT OF 





A CASE 
In R. R., a robust white man, aged 58, severe pain, swelling of the leit upper 
lid and redness of the left eye developed three days previous to his admission to 
the eye department of the Michael Reese Hospital. The patient gave a history of 
having had poor vision in that eye for many years. About twelve years before 
admission he consulted a physician who told him that he had a cataract in the leit 
eye. At no time did he remember having any inflammatory disturbance or trauma 
in either eye. Examination of the left eye revealed: normal perception and projec- 






5. Hess, in Graefe-Saemish: Handbuch der gesamten Augenheilkunde, ed. 2, 
Leipzig, Wilhelm Engelmann, 1922. 

6. Friedenwald, J. S.: Permeability of the Lens Capsule, Arch. Ophth. 3: 
182 (Feb.) 1930. 

7. von Reuss: Spontaneous Absorption of Senile Cataract in Intact Capsule, 
Centralbl. f. prakt. Augenh. 24:33 (Feb.) 1900. 


8. Mitvalsky: Spontaneous Healing of Cataract Through Intracapsular ' 


Absorption, Centralbl. f. prakt. Augenh. 16:289, 1892. 

9. Verrey, L.: Abstr., Ann. Ophth. 33:802, 1916. 

10. Gifford, H.: Am. J. Ophth. 17:290, 1900; Glaucoma from Absorption of 
Senile Cataract, ibid. 1:83, 1918; The Cause of the Glaucoma in Hypermature 
Cataract, Arch. Ophth. 56:457 (Sept.) 1927. 

11. Verhoeff, F. H.: Am. J. Ophth. 5:700 (Sept.) 1922. 

12. Szily: Spontaneous Rupture of Capsule, Centralbl. f. prakt. Augenh. 8:17, 
1884. 

13. Gonzales, T. J.: Spontaneous Rupture of Morgagnian Cataract, Am. J. 
Ophth. 2:743 (June) 1919. 

14. Rollet and Genet: Rev. gén. d’opht. 32:1, 1913; quoted by Gonzales.1% 
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tion of light, concomitant divergent strabismus of 10 degrees, moderate edema of 
the upper lid, injection of the palpebral and bulbar conjunctiva (+++), chemosis 
and ciliary injection. The cornea was dull and stippled, the anterior chamber 
being deeper than that of the other eye, and filled with milky opaque fluid obscur- 
ing the details of the iris. The pupil was occupied by a whitish opaque mass, so that 
no red reflex was obtainable. Tension was 62 (Gradle-Schiotz). Dr. R. von der 
Heydt examined this patient with the slit-lamp, and observed shiny crystals in 
great quantity floating into the anterior chamber. These he recognized as 
cholesterol crystals having their origin in the disintegrated lens substance. He 
accordingly diagnosed the condition as secondary glaucoma due to rupture of the 
capsule of the cataractous lens. Vision of the right eye was 20/20; the conjunc- 
tiva, pupil, tension and fundus were normal. 

As operative intervention seemed clearly indicated, I operated on the patient 
the same afternoon. The corneal section was made with the keratome from above 
in the usual manner. As the keratome was being withdrawn slowly to allow the 
fluid to escape, a lenticular body was seen in the lower portion of the pupil. This 
was the nucleus of the lens lying at the bottom of the capsular sac. On account 
of the unruliness of the patient, extraction of the nucleus was thought inadvisable 





Appearance of eye following operation (photograph furnished by Dr. R. 
von der Heydt). 


at this time, so that an iridectomy was done and the operation terminated. The 
patient leit the hospital on the fourth day with normal tension. 

Subsequent slit-lamp examination revealed a rent in the anterior capsule with 
a triangular flap, the apex directed downward, positively ruling out a possible 
injury with the keratome. The nucleus (see figure) was seen lying at the bottom 
of the capsular sac. The tear is not visible in the photograph, but was seen dis- 
tinctly with the corneal microscope. 

One month after the operation the eye was quiet and the aqueous clear, except 
for cholesterol crystals floating out of the rent in the capsule into the anterior 
chamber. The details of the fundus were well made cut and no changes noted. 
Vision of the left eye was 1/60. 

Spontaneous rupture of the capsule and extravasation of the lentic- 
ular contents into the anterior chamber are probably not as rare as the 
few instances recorded would seem to indicate. It is my feeling that 
many such cases may escape unnoticed, especially if this possibility is 
not kept in mind. A tear in the capsule would be difficult to detect in 
the presence of a cloudy aqueous and without the aid of the slit-lamp. 
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It is quite probable that of the numerous cases of so-called spontaneous 
absorption of cataracts complicated by glaucoma, a number may have 
been caused by a rupture somewhere in the capsule. Especially is this 
possibility to be suspected in cases with a sudden stormy onset and 
milky aqueous of massive cholesterol content. Such a possibility sug- 
gests itself, for instance, in the case reported by Kk. Safar ’® under the 
title “Cholesterol Extravasation in Anterior Chamber and Glaucoma,” 
in which the clinical and slit-lamp findings coincided with those in the 
case reported here, and in which he found no rupture of the capsule. It 
is difficult to reconcile the massive lenticular contents on the basis of 
an intact capsule with due allowance for the increased permeability that 
is said to exist under these circumstances. 

While the occurrence of glaucoma in association with absorption of 
lenticular matter is a well recognized fact, the exact role of the lens 
content in the causation of the glaucoma is a disputed question. In his 
final paper on this subject H. Gifford '° attributed to the extravasated 
lens substance a toxic action which, by setting up a chemotaxis, causes 
the glaucoma. The idea of the toxicity of the lens substance, which dates 
back to La Grange and La Coste, was also suggested by Elschnig and 
Ulbrich, who in this manner sought to explain complications following 
extracapsular cataract extractions not complicated by infection. S. R. 
Gifford,’® basing his opinion on the work on lens proteins by Morner, 
\. Jess,’* Goldschmidt and others, believes this chemical irritation to 
be due to the action of the amino-acids and other such products, resulting 
from the autolysis of the crystallins of the lens. F. H. Verhoeff and 
A. M. Lemoine,'® while giving a similar explanation by assigning to the 
extravasated lens débris the action of necrotic material, added that if 
in addition sensitization to lens proteins is present, there may also be a 
superimposed allergic reaction. A. Knapp?® disagreed with the pro- 
ponents of the toxic theory, and held that the cause is in the loose 
nucleus within the capsular sac acting as a mechanical irritant against 
the ciliary processes. Especially in support of his contention he cited 
his second case,'* in which only the extraction of the nucleus effected 
a return to normal intra-ocular pressure. 

It would be difficult to ascertain in most cases to what extent the 
reaction is directly due to chemical irritation, yet the presence of free 


15. Safar, K.: Cholesterol Extravasation in Anterior Chamber and Glaucoma, 
Ztschr. f. Augenh. 64:46 (Jan.) 1928. 

16. Gifford, S. R.: Allergic and Toxic Properties of Lens Proteins, J. A. 
M. A. 85:351 (Aug. 1) 1925. 

17. Jess, A., quoted by Verhoeff and Lemoine.18 

18. Verhoeff, F. H., and Lemoine, A. N.: Tr. Internat. Ophth. Cong., 1922, 
p. 234. ] 

19. Knapp, A., in discussion on Gifford; 16 Glaucoma in Morgagnian Cataract! 
Arch. Ophth. 56:124 (March) 1927. 
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amino-acids in the aqueous would of itself not be conclusive evidence of 
such action. If that were so, glaucoma due to this cause would be a 
iar more frequent occurrence than is actually the case. Since the passage 
of these supposedly toxic substances takes place in all cataractous lenses, 
be the quantity ever so small, some evidence of irritation should be the 
rule in all mature and hypermature cataracts. The observation that 
the reaction in the case of morgagnian cataracts is more severe than 
that following the needling of soft cataracts can be explained on the 
basis of frequent ruptures of the capsule and the sudden release of the 
lenticular contents in the anterior chamber. Yet when a paracentesis 1s 
done and the chamber is evacuated, the intra-ocular pressure frequently 
returns permanently to the normal level without any evidence of sequelae 
typical of toxic origin. One must also consider that most hypermature 
cataracts occur in advanced age, whereas soft ones are invariably juvenile 
or presenile, the facility with which absorption and outflow take place 
differing materially in the two instances. It seems therefore reasonable 
to suppose that the mere crowding or blocking of the chamber angle 
must be reckoned with as a potent cause in precipitating a rise in intra- 
ocular pressure. 

With reference to Knapp’s '® suggestion of the loose nucleus within 
the capsule sac, precipitating the glaucoma by acting as an irritant against 
the ciliary body, it would be interesting to watch the further course 
of the patient reported here. The nucleus, as will be recalled, remains 
at.the bottom of the capsular sac, affording a good opportunity to watch 
the ultimate effect that this will have on the intra-ocular pressure. When 
the patient was last seen by me, two months after the operation, the 
eve Was quiet and tension within normal limits. 

An acute glaucomatous attack may be precipitated by the distended 
lens pressing forward, causing a mechanical obstruction of the filtration 
angle (H. Smith? and others). An increase of tension from this 
source is probably a frequent occurrence, as it is often transient in 
nature and may pass unnoticed by the patient. 

A less frequent source of complications in morgagnian or hyper- 
mature cataracts of long standing is various degrees of dislocation of 
the lens, owing to partial or total rupture of the zonular fibers. This 
occurs as a result of shrinking of the hypermature cataract, especially in 
its equatorial diameter (E. Fuchs**). According to A. Knapp and 
H. Smith,” dislocations are extremely rare ; the latter believes that most 
reported cases are due to a mistaken diagnosis. Yet it is well known 
that the zonula in these is especially thin and atrophic, for which reason 


20. Smith, H.: The Treatment of Cataract and Some Other Common Ocular 
Affections, London, Butterworth & Company, Ltd., 1928. 


21. Fuchs, E.: Text-Book of Ophthalmology, ed. 8, Philadelphia, J. B. 
Lippincott Co., 1924. 
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intracapsular extraction is generally advocated as the method of choice 
(H. Smith). One finds many cases reported by various authors 
(Lange,”? Zutkewitz,?* von Reuss,’ and others later) of subluxation of 
cataracts downward, with resulting iridodonesis and a clear pupil above 
the upper margin of the lens. Varying degrees of luxation of this sort 
may be tolerated by the eye and no reactive exudation need arise, pro- 
viding no undue mechanical irritation of ciliary region or interference 
with the filtration angle takes place. 

Instances are on record in which the entire shrunken lens luxated 
forward, either becoming arrested in the pupil (Szily **), or dropping 
into the anterior chamber (Krukow,?? Natanson ** and Mitwalsky °). 
Of all types of luxations these are the most serious, invariably causing 
severe irritation and exudation, leading to secondary glaucoma. 


SUMMARY 


1. Morgagnian cataract, as well as other forms of hypermature cata- 
. . . - | . ele . 
ract, is decreasing in frequency, owing to general recognition of potential 
complications. 

2. A not infrequent complication is rupture of the lens capsule 
resulting in secondary glaucoma, rendering extraction of the lens a 
difficult and dangerous procedure. 

3. Extraction of cataracts, monocular or binocular, in a state of 
maturity is therefore advisable. 


25 East Washington Street. 


22. Quoted by Hess.5 
23. Natanson: Spontaneous Intracapsular Absorption of Senile Cataract, Klin. 
Monatsbl. f. Augenh. 29:423, 1891. 






































DETACHMENT OF THE RETINA 





GUIST OPERATION AND REPORT OF CASES 





HUGH S. McKEOWN, M.D. 


NEW YORK 





In considering the advice to give a patient with detachment of the 
retina, most ophthalmologists immediately become conscious of the great 
percentage of failures of the surgical treatments which have been used 
to date and discourage rather than encourage the patient in following 
any treatment. This point alone is sufficient stimulus to encourage work 
with these patients in an effort to increase the percentages of cures and 
improvements in those treated surgically. 

f In March, 1930, Dr. Mark J. Schoenberg read a paper before the 
a Ophthalmologic Section of the New York Academy of Medicine, giving 
: in detail the method used by Professor Gonin in treating detachments of 
i the retina. It was pointed out that the success of the Gonin operation 
fF depended on (1) the selection of suitable cases, (2) the accuracy of the 
iE technic and (3) the cooperation of the patient. 

i In 1931, Dr. J. Ringland Anderson published a monograph which 
: is a beautiful contribution to the study of the causes and treatments 
ot detachment of the retina. The history of retinal detachments as 
he indicates has been a perplexing problem for many years, and the 
infinite detail with which he has described the pathologic process in 
these cases is to be commended. In his closing chapter, though, the best 
advice he can give as to the surgical treatment of detachment of the 
retina is the Gonin treatment. This is followed by the statement that 
Gonin, Vogt and a few others, expert in the technic of the ignipuncture, 
have claimed that the percentage of cures is approximately 50. 

My co-workers and I have used the Gonin procedure but with no 
such high percentage of cures, and an inquiry sent to three different 
European clinics and to twenty ophthalmologists of this country resulted 
in very discouraging reports. Several oculists wrote in detail to tell of 
their one or two cures, but no one claimed that their combined cures 
and cases with improvement amounted to more than from 10 to 15 
per cent. 

A brief review of the histology and pathology of the detachment 
of the retina at this time further augments the advantages to be gained 
in use of the method I am about to describe. 


Read at Ophthalmologic Section, New York Academy of Medicine, Feb. 15, 
1932. 
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Anderson points out that the invagination of the primary optic 
vesicle leads to the formation of two layers, which later come into con- 
tact but do not unite. It is this line of contact which becomes a line 
of cleavage in the development of a retinal separation or detachment. 
This line appears to be a developmental weak spot. In early fetal life 
this space is ciliated. The cilia disappear from the inner surface as 
the pigment granules appear, while the cilia of the opposing surface 
of the inner wall increase in size as they diminish in number. This 
is the formation of primitive limbs of rods and cones which early appear 
to adhere to the pigmented epithelium. This attachment throws light on 
the adherence of these two layers when the mature retina becomes 
separated or detached by artificial or morbid conditions. 

In choroidal diseases the pigmented epithelium degenerates, and it is 
noticed that the neuro-epithelium is also affected and that the pigment 
migrates. This migration and the ability of the lamina vitrea to pro- 
liferate probably aid the reattachment of the retina when it is reapplied. 
With this knowledge we believe that better results will be obtained 
when the separated layers of retina are brought together and adhesions 
formed in several areas. 


LOCALIZATION OF DETACHMENT AND TEARS 


Dr. Gustav Guist has constructed an ophthalmoscopic localizer 
(fig. 1), and with this instrument an accurate outline of part of the 
retina detached may be obtained. Also the exact location of the retinal 
hole or holes may be located and indicated on a chart (fig. 2) diagram- 
matically arranged and to be used at the time of operation. 


There is also a small instrument which Dr. Guist calls a “schema” 
(fig. 3) which is sutured to the sclera covering the cornea. The arms 
of the instrument are cut in known lengths and are used to measure the 
location for the scleral trephining. This instrument is removed after 
the scleral impressions have been made with the trephine. One and 
one-half millimeter trephine is used. The Guist lid retractor is used to 
advantage as it lifts the lids from the globe which becomes hypotonous 
during the operation. Figure 3 also shows a paraffin covered stick of 
potassium hydroxide and a form used in arranging and soldering the 
arms of the “schema.” 


TECHNIC OF THE OPERATION 


The pupil should be well dilated with atropine and epinephrine if necessary, 
and the eye anesthetized with holocaine 2 per cent. Two per cent procaine hydro- 
chloride injected into the recti muscles in the field of operation will augment anes- 
thesia and allow greater rotation of the globe. A long incision is made in the 
conjunctiva over the insertion of a rectus muscle parallel with the limbus of 
the cornea, a double arm silk suture is put in the muscle which is cut close to the 
insertion. Then with a suture in the stump of the muscle the eye may be rotated 
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giving a desired exposure of the sclera. It is at this point that the “schema” is 
used and impressions made in the sclera with the trephine outlining the area to be 
operated. 

The trephine holes through the sclera are carefully completed, the trephine and 
a small single tooth forcep being used alternately, care being used not to cut 
choroidal vessels. The scleral flaps may be excised with a keratome or Ziegler 
knife in a shaving manner, the inner fibers of the sclera being removed and the 
choroid exposed. The number of trephine openings depends on the extent of the 
detachment and the number of holes in the retina (fig. 8). 


Through each of the scleral openings the choroid is treated with potassium 
hydroxide (small paraffin covered potassium hydroxide pencils are used, the paraffin 
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Fig. 1—Guist detachment localizer. 


being removed from the tip just before application as caustic potash is extremely 
hygroscopic and immediately melts in the air). The point is applied to the choroid 
for two or three seconds, whereupon the spot is directly neutralized with 0.5 per 
cent acetic acid by means of a swab and irrigated with physiologic solution of 
sodium chloride. The field and the caustic point must be dried before each treat- 
ment to prevent too severe cauterization. When all of the trephined areas have 
been cauterized and neutralized, care must be taken in every case that none of the 
wound edges of the trephined sclera bleed. 
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The choroid is then bluntly perforated with a small sound or puncta dilator, 
thereby opening the subretinal space at every trephined and treated area (fig. 9). 
All areas need not be perforated if the surgeon believes sufficient drainage has 
been instituted. 


The muscle is then reattached to its stump and the conjunctiva closed in the 
usual manner. Binocular dressing is applied, and the patient should rest quietly in 
bed for several days. 
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REPORT OF CASES 


Case 1—Mr. Lionel B., aged 40, came to Vanderbilt Clinic in February, 1931, 
with almost complete detachment in the right eye and complete in the left; On 
March 6, a Gonin ignipuncture was done, and eighteen days later the patient was 
discharged from the hospital with many large vitreous opacities and more detach- 
ment than before operation. On September 17, I saw him in the clinic and exam- 
ination revealed a large bullous detachment in the upper temporal quadrant with 
a hole at approximately 125 degrees and 8 mm. behind the ora serrata. On Sep- 
tember 22, the Guist operation was performed, nine trephinings and cauterizations 
being done in the upper temporal quadrant. The patient was discharged from the 
hospital three weeks later with the hole closed and the retina in good position in 
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Fig. 2—Chart for recording. 


the area of operation. On December 15, the patient was seen and the retina was 
still in place; the field improved, but there was no improvement in central vision. 
Result in this case: improvement. 


Case 2.—Mrs. Mary J., aged 62, was admitted to the Presbyterian Hospital on 
Aug. 25, 1931, with a large bullous detachment in the left eye above and temporally 
with a large hole at 70 degrees. There was an immature cataract in both eyes. 
On August 28, Dr. Kirby performed the Guist operation, placing six trephinings 
in the upper temporal quadrant. On the third and fifth days after operation, the 
eve was dressed and the retina was in good position. On the sixth night the 
patient got out of bed and closed her window. Further, the patient refused to be 
flat in bed on account of pains about her heart. She also refused the binocular 
dressing. The retina remained attached temporally but came off above and slightly 
nasally. The patient refused a second operation. 

Result in this case: improvement. 


Case 3.—Miss Eva C., aged 28, came to Vanderbilt Clinic on Sept. 25, 1931, 
with history of sudden impairment of vision of the left eye for the past five days. 
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The only history of trauma was that one year before she had fallen down a flight 
of stairs while pregnant. This was followed by a miscarriage and ill health since. 
She was wearing —16.00 spheres before both eyes. Vision with correction was 
20/50+ in the right eye and with left eye fingers could be counted at 2 feet. 
Examination of the interior of the left eye revealed a complete disinsertion of the 
retina, with a large tear in the upper temporal quadrant. On September 29, 
the Guist operation was performed and five trephinings were done in the field of the 
tear. The retina remained in place for ten days. On October 13, a second trephin- 
ing was done, nine new holes being made and treated and two old ones were 
treated. This time the superior and lateral recti were cut for exposure. The 
retina remained in good position in the superior field until December 18, then began 
detaching again. 

Result in this case: unimprovement. 


Case 4.—Mr. Harry H., aged 26, a school teacher, wearing —4.00 spheres 
before each eye, came to Vanderbilt Clinic on Oct. 3, 1931, for a change of glasses 











Fig. 3.—Guist speculum, schema, probe and potassium hydroxide stick. 






on account of poor vision in the right eye. He gave a history of being struck in 
the right eye, while fighting in August, 1931. A diagnosis of flat detachment oi 
the retina of the right eye was made (fig. 4). The detachment extended from 165 
to 285 degrees with a hole at 200 degrees and pigment disturbance at 270 degrees. 
The retinal folds extended close to the macula, and the vision of the right eye with 
correction was 20/200 (blurred). On October 9, nine scleral trephinings with 
chemical cauterizations were done in the lower temporal quadrant. On November 
28, the retina was in normal position, the hole was closed, the peripheral field of 
vision was normal and central vision with —3.50 sph. —1.00 cyl. ax. 180 was 
20/40+. 
Result in this case: cure, 


Case 35.—Mr. Julius B., aged 39, wearing —10.50 sph. —0.50 cyl. ax. 90 before 
both eyes, went to Dr. Dunnington on Oct. 12, 1931, complaining of sudden impair- 
ment of vision of the right eye two days after passing and kicking a football. There 
was a large bullous detachment of the retina above and nasally, with a hole at 
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45 degrees and another at 100 degrees, each hole being about 8 mm. behind the 
ora. On October 13, operation was performed. As one trephine plug of the sclera 
was removed, the subretinal fluid was lost and the globe became soft. This one 
area was treated with potassium hydroxide and the wound closed. At first and 
second dressings, the retina was in good position, but on the tenth day was again 
detached as before. On October 27, a second operation was done and nine trephin- 
ings were well placed. On November 10, the retina was in place with several areas 
of choroiditis above and nasally which resulted from the cauterization. The patient 
was not as quiet as he was advised to be, and on November 19 there was a complete 
detachment. 
Result in this case: unimprovement. 


Case 6.—Mr. Dayton S., aged 53, a feed dealer, came to Dr. Wheeler on Oct. 
16, 1931, with impairment of vision of the left eye since September 28. He had 


Fig. 4 (case 4+).—Flat detachment before operation. 


had complete detachment of the retina of the right eye for ten years. Vision with 
the right eye was light perception and with the left eye with —2.25 cyl. ax. 165 
was 20/50. The interior of the left eye showed a large gray bullous detachment 
of the upper half of the retina with a hole at 100 degrees about 10 mm. behind the 
ora. On October 23, under avertin anesthesia, the Guist operation was performed, 
ten trephinations being well placed. On November 11, the retina was in good 
position except for a small field in the upper nasal quadrant. There were no opaci- 
ties, the vision with old correction was 20/25—, and the peripheral field was 
almost normal. On December 9, the vision was normal and the field almost com- 
plete, but the small detachment remained in the upper nasal quadrant and a small 
hole was detected. 

Rather than send this patient to his home in Vermont with this hole, it was 
thought advisable to close this with a second operation. When the patient arrived 
at the operating room the following day there had occurred complete detachment 
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of the upper half of the retina. Ten new trephinings were placed and treated and 
several old areas were treated. The retina was again attached in normal position, 
but the hole in the upper nasal quadrant had not been closed. On December 31, 
the actual cautery was used to penetrate the sclera and choroid in the region of the 
tear. Three days later a large hemorrhage was seen in the vitreous. This is being 
slowly absorbed, and the retina appears in good position. 

Result in this case: improvement. 


Case 7.—Robert H., aged 8, came to Dr. Wheeler on October 23 with history 
of being struck in the right eye with a tennis ball which was thrown about 20 feet. 
Vision was 20/40 (blurred) in the right eye and 20/20 in the left. The interior 
of the right eye revealed many strands of vitreous opacities, and inferiorly the 
retina was disinserted and thrown into close folds toward the macula (fig. 5). On 
October 27, Dr. Wheeler performed the Guist operation, twelve trephinings being 
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Fig. 5 (case 7).—Disinsertion before operation. 


placed behind the ora between 210 and 280 degrees. The patient was kept in bed 
three weeks and in the hospital the fourth week. 

On January 13, the peripheral field was complete. There was no scotoma, and 
vision with +.75 cyl. ax. 120 was 20/20. 

Result in this case: cure. 


Case 8.—Mr. Paul L., aged 41, came to the office on Oct. 24, 1931, with a 
history of impaired vision of the right eye. He said that he had not received a 
recent injury, but stated that three weeks previously black spots and sparks had 
suddenly appeared before the right eye. Eleven years ago he was thrown from a 
motorcycle, knocked unconscious and two ribs were fractured. This patient has a 
myopic right eye and a hyperopic left eye. Vision was as follows: right eye with 
—4.50 sph. —4.00 cyl. ax. 75, 20/70; left eye with +8.00 sph., 20/200. The interior 
of the right eye showed an extensive detachment inferiorly and extending above 


the horizontal meridian nasally. One large and two small holes were found at 
270 degrees. 
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On October 30, undér avertin anesthesia, the Guist operation was performed, 
nine trephinations being placed below and temporally. Two weeks later the patient 
was discharged from the hospital with the retina in good position. One week later 
he returned with a small detachment nasally with a hole at horizontal meridian. 
On December 11, a second operation was performed and six trephinings were well 
placed nasally about the tear. 

January 20, the fields were normal and there was a large scotoma above the 
normal blind spot. Vision was 20/50+ with —5.00 sph. —4.00 cyl. ax. 75. 

Result in this case: cure. 


Case 9.—Mr. Maxwell P., aged 36, patient of Dr. Dunnington, gave a history 
of having been near-sighted all of his life. He stated that there was sudden impair- 
ment of vision of the right eye in March, 1931. A diagnosis of detachment of the 


Fig. 6 (case 10).—Bullous detachment before operation. 


retina was made, and he was put to bed for six weeks, at the end of which time 
there was no change in the ocular condition. 

He was admitted to the Presbyterian Hospital, and the Guist operation was 
done on Oct. 10, 1931. There was an extensive detachment below with a large 
hole near the periphery at 260 degrees and the patient could count fingers at 10 
feet, with correction. Ten trephinings were made inferiorly, and when the patient 
was discharged eighteen days later, the retina was in good position and the field 
Showed only the slight peripheral contraction, which is normal in a highly myopic 
eye. Three months after operation the patient’s vision, with correction, was 20/70. 

Result in this case: cure. 

Case 10.—Miss Rhoda C., aged 45, a Rhodesian housekeeper, came to the Van- 
derbilt Clinic on Dec. 8, 1931, stating that one week previously she saw light 
streaks before the right eye, and immediately afterward there was a large blind 
area in the lower field. Her vision was 20/200 with the right eye, and 20/25 with 
the left. She was wearing a right lens, +.50 cyl. ax. 180 and a left lens, —.50 sph. 
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The interior of the right eye revealed a large bullous detachment of the retina 
extending from 50 to 155 degrees with a crescent-shaped hole at 110 degrees about 
8 mm. behind the ora (fig. 6). 

On December 11, eighteen 1.5 mm. trephine openings were made in the sclera 
in the area described (fig. 8) and treated with potassium hydroxide and acetic 
acid (fig. 9). The patient was discharged from the hospital on the twentieth day, 
and the retina was in normal position. On January 14, the retina was in normal 
position; the areas of choroid pigment showed that the surgical treatments were 
well placed (fig. 7), the peripheral field was complete and the vision with pinhole 
was 20/30+. On January 29, inflammation had subsided, and vision was 20/25 
without correction. 

Result in this case: cure. 


Fig. 7 (case 10).—After operation. 


Case 11.—Mr. S. Nissen, aged 36, a Spanish-Jew, came to the office on Dec. 21, 
1931, stating that six weeks previously, while lifting crates of vegetable and fruit, 
there was a sudden appearance of a veil before the right eye. He was wearing a 
right lens, —14.00 sph. —2.50 cyl. ax. 180 and a left lens, —9.00 sph. —2.00 cyl. ax. 
180. His vision with correction was 10/200 in the right eye and 20/30— in the 
left. The interior of the right eye revealed a large irregular bullous detachment 
of the retina in the lower part, extending from 170 degrees temporally to 360 
degrees nasally. A hole was found at 255 degrees and about 10 mm. behind the ora 

On December 24, the Guist operation was performed after the inferior rectus 
muscle was severed, and seventeen trephinations were well placed. The patient was 
discharged on January 16 with the retina in normal position and the peripheral 
field normal. Vision was 20/70 with —7.00 sph. —3.50 cyl. ax. 175. This is 
probably normal for the highly myopic eye. The home conditions were not ideal 
for complete rest, so the patient was placed in Grasslands Hospital in Westchester 
County for an indefinite period. 

Result in this case: cure. 
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Case 12.—Mrs. F. A. W., aged 30, came to the office on Jan. 2, 1932, with a 
history of blurring of vision of the right eye about two months previously, which 
at first was diagnosed hemorrhage. Later she was told that there was a detach- 
ment of the retina and was put to bed for two weeks and the retina assumed a 
normal position. When we examined the right eye there was an extensive detach- 























Fig. 9 (case 10).—Exposed choroid and treated areas; release of subretinal 
fluid. 


ment of at least three fourths of the retina, the upper nasal portion appearing nor- 
mal. Two holes were found in the lower field, and on January 7 the Guist operation 
was done inferiorly. Fourteen trephinings were made and extensively treated with 
potassium hydroxide. The subretinal fluid was liberated with a knife and an exten- 
sive hemorrhage immediately followed. There was a marked postoperative inflam- 
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matory reaction. Because of the hemorrhage the retina has not yet been seen. 
The vision is bare perception of light. 
Result in this case: unimprovement. 


CONCLUSION 


In conclusion, I wish to report and emphasize two outstanding points. 
First, that it is easy to be too conservative with the number of trephina- 
tions and amount of treatment with potassium hydroxide, resulting in 
only improvement or even unimprovement. Second, that it is possible 
to do too much cauterizing, producing so much inflammatory reaction 
that the operation results in failure. With permission of Dr. John M. ° 
Wheeler, this technic is being used by the members of the eye staff at 
the Medical Center with gratifying results. In these twelve cases there 
have been six cures, three improvements and three failures. 


ABSTRACT OF DISCUSSION 


Dr. Mark J. ScHOENBERG: Dr. McKeown is to be congratulated on the high 
percentage of good results he obtained. Let us hope that his patients remain cured. 
After three years of trial of the Gonin operation, both here and abroad, the disad- 
vantages and shortcomings of this method were gradually found out. 

One of the shortcomings of the Gonin operation is that it is not being applied 
in cases of detachment of the retina without a tear. The second disadvantage is 
that it sometimes does a great deal of damage to the retina; it produces scars, and 
these scars produce at times detachments of the retina. Another disadvantage of 
the Gonin operation is that it is difficult to calculate the position of the tear, and 
if one does not strike the tear, according to Gonin, one cannot expect a good 
result. The fourth and most important disadvantage is that every one who has 
tried the Gonin operation had to do quite a number of them before some sort of 
result was obtained. And now Guist and Lindner bring in a new point of view, 
which is that it is not sufficient to treat the tear of the retina. It is necessary to 
treat a large area which corresponds to the changes that are taking place in the 
choroid; in other words, one has to cover the whole area corresponding to the 
detachment of the retina. This new point of view is probably a valuable contribu- 
tion. The next question to answer is: How is one going to treat that area, or 
the choroidal changes? Guist answers it by performing five, ten or even thirty 
trephine openings in the sclera, exposing the choroid over the entire area where 
the retina is detached, and cauterizing the choroid with potassium hydroxide in 
order to produce a reaction. 

Guist and Lindner reported in their paper a series of cases with very beautiful 
results. However, the end of the story is not in sight. One has to wait and see 
what happens to these eyes. 

Since my own experiences with the Gonin operation were similar to those of 
Guist and Lindner, I have been trying to find a way to obtain better results and 
obviate the disadvantages enumerated. I had also arrived at the conclusion that, 
in the majority of cases of retinal detachment, the choroid is involved, not only 
in the region of the tear, but over the entire area of the detachment, and that a 
good result is obtainable if the treatment is applied over this area. My solution 
was to apply the hot electrocautery tip to the sclera until I penetrated it down to 
the choroid, thus producing a small burn of the choroid. Several such applications 
over a large area were applied in a number of patients. In the places where I 
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succeeded in performing faultlessly the cauterization of the choroid, the retina reat- 
tached. In one case I obtained a perfect result and it remained perfect for about 
seven months. Only yesterday the patient returned with a patch of retinal detach- 
ment adjoining the reattached retina. 

This occurrence simply shows that one cannot feel very happy about the results 
for six months or a year, and it may take a few years before one knows what is 
going to happen. The objection I have against the use of potassium hydrate and 
acetic acid is that either of the two substances is liable to get into the vitreous. 
It is not known exactly how much potassium hydrate to use or exactly how much 
acetic acid is necessary to neutralize it, so there is danger of a small quantity of 
these substances, which has not been neutralized, entering the interior of the eye. 
Another objection to the Guist method is the length of the operation; it lasts one 
and one-half, two or two and one-half hours. At the most one can perform only 
two operations in an afternoon. It requires a great deal of effort and hard work 
on the part of the operator, and 2 great deal of endurance, to say the least, on the 
part of the patient. May I call your attention to the well known fact that all 
retinal detachments are not operable. Tuberculosis, tumors and echinococcus 
belong, of course, to a different class. The cases must be carefully studied. One 
great difficulty which is encountered at present is in knowing which patients are 
to be operated on, and which are to be rejected. 

I should like to ask Dr. McKeown to tell us the complications he encountered 
during the operation and after the operation, about the exudative processes in the 
vitreous, the reactions, the hemorrhages, hypotonia and corneal complications. The 
failures and complications are just as important to know as the good results. I 
should also like to ask Dr. McKeown how near to the ora serrata he trephines. 
Lindner emphasizes the point that one must not go too near in that region. Finally, 
I should like to say that I have seen two of the cases reported by Dr. McKeown, 
both before the operation. One patient was operated on by Dr. Wheeler and the 
other by Dr. Dunnington. At that time, I ventured the opinion that they could 
not obtain cures by the Gonin method. Dr. Dunnington’s case was one of tuber- 
culous uveitis with a retinal detachment. The patient had been treated for a number 
of months with tuberculin and perhaps this prepared the way for a Guist operation. 
The result is quite satisfactory. The other case in which Dr. Wheeler operated 
was equally disheartening. A boy of 8 or 10 had a traumatic dialysis of the retina 
with a curling up of the retina. I am glad that the Gonin method was not used 
in this case. The result is beautiful. Dr. McKeown’s results speak for them- 
selves; five good results in a series of twelve cases are very encouraging. 


Dr. JouN M. WHEELER: For one, I am very grateful to the chairman for 
sizing up the situation as he has. He is sound in his evaluation of operations for 
detachment of the retina. Just now we are in a pleasant state of excitement in the 
treatment of detachment of the retina by surgical means, and we are probably 
over-enthusiastic, but it may be that we are on the right track, and, really, that is 
enough to cause excitement. 

I want to say, as Dr. Schoenberg has said, one must settle down to an afternoon 
of work if one is going to do this operation. It is tedious and long, and not easy, 
and if one punctures the choroid. in making the opening, the eye may become quite 
soft, and then continuing to make the trephine openings is difficult. On Thursday 
of last week, in making a number of punctures, I used the Green mechanical 
trephine. As far as I know, this is the best of the mechanical trephines, and while 
I am quite conscious of my inexperience in using this type of trephine, and do not 
do it to perfection, I can say that the use of his instrument may shorten the opera- 
tion by a considerable period. We think it is very valuable. It is too early to pass 
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judgment on it, but I am quite.confident that it is useful, and it is much easier 
to make the trephine openings with it after the eye becomes soft than with the 
ordinary nonspinning instrument. 


Dr. THomas H. Jounson: Apropos of the corneal ulcers of which Dr. 
Schoenberg spoke, it is surprising that more changes do not occur following this 
operation.” The dissections are extensive. In some cases the conjunctiva and 
Tenon’s capsule are dissected halfway around the globe and the sclera bared of 
tissues from the insertion of the muscles to the posterior pole of the globe. This 
may destroy the nerve supply of the cornea, devitalizing it. 

Sutures are passed through the tendons of the severed rectus muscles and 
traction made on the globe. When operating on the lower part of the globe, the 
traction pulling the cornea up against the speculum may traumatize the corneal 
epithelium, opening the way for infection. 


Dr. Conrad BerENs: Dr. McKeown has probably had better results than any 
one in this country. For several years Sourdille has insisted on multiple points 
of chorioretinal irritation, and his contentions are apparently sustained by the 
results reported with Guist’s operation. Sourdille’s results were unusually good 
in 179 cases, and he reports one cure after ten years. He also questions whether 
it is necessary to close the tear in the retina. I have used from two to three 
trephine wounds, followed by cauterization, in several cases, but have had several 
late hemorrhages. The Guist technic may minimize hemorrhage during and after 
operation. 

The time which should be given to the study of the case before operating was 
an important question raised by Dr. Schoenberg. The original teaching of Gonin 
was that one should operate in three or four days, but in two cases which were 
apparently the most hopeless and in which a month was lost while tonsillectomy 
was performed, complete attachment resulted. 

The two most important points in the Guist technic seems to be, first, the 
multiple areas of inflammation which broaden and strengthen the attachment and 
equalize traction between the choroid and retina, and second, the possibility that 
the chemical obliteration of the vessels may minimize the risk from hemorrhage. ° 
The Guist technic seems to be especially applicable to detachments at the equator, 
with which I have had no success with three cautery punctures combined with 
trephining. 

Dr. McKeown: No doubt, this is a subject which will require considerable 
study, and suggestions from several ophthalmologists, before we can improve our 
percentage of results to what we desire. I have described the Guist operation with 
only a few minor changes in the technic. These changes may be made by any 
surgeon for his own convenience and as his judgment dictates. As to our selections 
of patients, we have tried the technic on all to determine which should be improved 
by this operation and which should be advised against any surgical procedure. 

The principal complications that we have had were severe reactions from the 
use of the caustic potash, edema of the cornea and hemorrhage into the interior. 
By careful manipulations, these complications could have been avoided. In two 
cases we produced hemorrhage of the choroid into the vitreous by using a knife 
instead of a small blunt pointed probe to release the subretinal fluid. The edema 
of the cornea could have been prevented by more careful use of the potassium 
hydroxide and acetic acid. 

‘Dr. Schoenberg asked if we operated in cases in which a tear had not been 
found. This is one of the great advantages of the Guist operation. As long as a 
careful determination of the extent of the retinal detachment has been made and 
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the scleral trephine openings and choroidal treatments placed over this area, we 
think it not necessary to find the hole or holes. The eyeball should not become 
softer during the operation. If fluid is lost before the trephines are completed or 
before the cauterizations have been made, it is difficult to keep the eye dry and to 
handle the soft eye. We have made trephine openings immediately over the ora 
serrata, particularly in cases in which a hole was not found and in which changes 
in the peripheral pigmentation have led us to believe that there is a disinsertion of 
the retina. All of the trephine areas need not be perforated, but a sufficient number 
in the judgment of the surgeon should be opened to allow drainage of all of the 
subretinal fluid, allowing the retina to assume normal position. 

Dr. Wheeler’s suggestion of the use of the Green trephine was demonstrated 
in one of our cases in which we prematurely liberated the subretinal fluid. I feel 
that after one has become proficient in the use of this trephine, it might be a 
great advantage in this operation, both as a time saver and as being useful with a 
soft eye. 
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DYSTROPHIA ADIPOSA CORNEAE 


DEWEY KATZ, M.D. 
AND 


P. ARTHUR DELANEY, Px.D., M.D. 
CHICAGO 


INTRODUCTION 


This article is purposely detailed in respect to the review and 
critical consideration of the previously reported cases of dystrophia 
adiposa corneae, in the hope that it may serve as a reference to those 
who observe and report this clinical entity in the future. In it we have 
tried to separate the doubtful cases from acceptable cases. In general, 
we are of the opinion that the incidence of dystrophia adiposa corneae 
is much greater than the cases reported to date would indicate, and we 
believe that many such cases have not been recognized or have been 
incorrectly diagnosed because the picture obtained by examination with 
the loupe or slit-lamp is not generally known; few have excised pieces 
of the pathologic area for chemical and microscopic study; there has 
been no previous report of the subject in the English literature. 
Dystrophia adiposa corneae must not be confused with secondary 
fatty degeneration of the cornea, a well known and frequently described 
pathologic process which sometimes foilows an inflammation of the 
cornea, sclera or uveal tract. Such cases were reported by Baum- 
gartner following sclerosing keratitis; by Engelking following keratitis 
parenchymatosa ; by Jaensch in cases of ulcerative keratitis and herpes 
corneae, and by Landman following tuberculous iridocyclitis. 
Dystrophia adiposa corneae is not to be confused with xantho- 
matosis bulbi, the term applied by von Szily to those cases of fatty 
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degeneration which occurred in the various parts of the bulb, especially 
the anterior segment, following injury. 

A most careful search of the literature reveals only eight undoubted 
cases of dystrophia adiposa corneae. These are, in chronological order, 
the cases reported by Kamocki (Warsaw, 1893), Tertsch (Vienna, 
1911), Bachstez (Vienna, 1921), Kusama (Tokyo, 1921), Verderame 
(Turin, 1922), H. H. Elschnig (Prague, 1923), Denti (Milan, 1926) 
and Meyer (Freiburg, 1928). 


HISTORICAL REVIEW 


In 1893, W. Kamocki reported the first case of dystrophia adiposa 
corneae. His article was entitled, “A Case of Fatty Degeneration of 
the Cornea with Intermittent Irritative Phenomena.” 


Case 1—aA woman, aged 42, had had periodic attacks of smarting, burning, 
redness, photophobia and lacrimation of either one or both eyes. These signs and 
symptoms would be present for several days and would be followed by periods of 
several weeks during which the eyes were apparently normal. The patient had 
noticed the appearance of white spots in the periphery of each cornea, together 
with a reduction in visual acuity of each eye, one year previous to the examination 
by Kamocki. His examination revealed superficial, vascularized, chalky-white 
plaques which lay from’1.5 to 2 mm. from the limbus and which simulated calcium 
incrustations. They formed an incomplete ring and extended axially, but did not 
involve the central 4 to 5 mm. of the cornea. The loupe dissolved these plaques 
into many thickly crowded, dotlike opacities. 

A piece of the pathologic cornea was removed and the whole examined with 
the microscope. The white areas were seen to consist of accumulations of irregu- 
lar, highly refractile granules which were dissolved by xylene when embedded in 
paraffin. Two more pieces from the pathologic area were subsequently removed 
and placed in Flemming’s fixative. The highly refractile granules were blackened 
immediately. This reaction, together with the change produced by xylene, proved 
the fatty nature of the substance. When stained, the tissue so fixed showed an 
occasional mitotic figure in the epithelium, an absence of Bowman’s membrane in 
the pathologic area, a pannus degenerativus and markedly dilated interlamellar 
spaces which contained many large, vacuolated, swollen cells having a netlike 
structure in the protoplasm. It was Kamocki’s belief that these cells were degen- 
erated fat cells and their origin may have been the fixed corneal corpuscles. 


Tertsch stated that Kamocki’s case was one of keratitis neuro- 
paralytica. We cannot see how he arrived at such a conclusion. 
Kamocki should receive credit not only for having reported the first 
case of dystrophia adiposa corneae, which diagnosis was verified by 
histologic preparations, but also for the description of the distended, 
vacuolated (‘‘foamy”’) cells which he believed resembled the Schlummer- 
sellen—iatent cells of Grawitz. Cells with these characteristics are now 
most frequently referred to as histiocytes. These cells were recognized 
as such by some of the authors of the subsequently reported cases. 
They were present in large numbers in our case and play an important 
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réle in the defensive mechanism of the tissue. Another statement of 
Kamocki’s, namely, “it is possible that a part of the various chronic 
conjunctival diseases complicated by what is called calcium deposition 
is to be conceived as fatty degeneration of the cornea,” is of great 
importance. For those who have subsequently reported such cases, 
including us, stated that, macroscopically, some of the corneal changes 
present resembled calcareous deposits. Microscopic examination, how- 
ever, of the cornea in the various cases did not reveal calcium. 

In 1911, R. Tertsch, under the title of “A Case of Primary Fatty 
Degeneration of Both Corneas,” reported the second case of dystrophia 
adiposa corneae. 


Case 2.—A farmer, aged 32, had had recurrent attacks of ocular redness of 
from two to three months’ duration. The interval between attacks was approxi- 
mately three months. The left eye had been thus affected for five years and the 
right eye for two years. The patient had noticed a gradual reduction of visual 
acuity which became more marked after each attack of redness. 

Examination of the right eyeball showed the cornea to be of normal size and 
curvature. The surface of the central zone was slightly uneven. An elliptic 
opacity, measuring 8 mm. horizontally and 5 mm. vertically, was present tem- 
porally and below, but involved, in large part, the central portion of the cornea. 
The opacity was differentiated into a dense white peripheral ring, 2 mm. wide, 
and a less dense but more yellow center. It appeared to involve the entire thick- 
ness of the cornea and, except for some fine gray strips which extended toward 
the limbus from the peripheral edge, was sharply demarcated from the transparent 
cornea. When examined with a loupe, the opacity was seen to contain many, 
somewhat large, coarse bodies. Its density prevented visualization of the under- 
lying structures. The periphery of the cornea, with the exception of many super- 
ficial and deep blood vessels, was normal. The visible portion of the iris was 
normal. The anterior chamber contained apparently normal aqueous and was of 
normal depth. The corneal sensitivity was reduced. The tension of the eye was 
normal. The left cornea showed a smaller but similar change. This opacity was 
displaced somewhat temporally and contained a number of chalky white dots which 
resembled deposits of calcium. 

Tertsch removed a portion of the opaque right cornea. Microscopic examina- 
tion of sudan-stained sections showed reddish-brown granules of varying sizes 
between and in the epithelial cells. There was an increase of wandering cells in 
this layer, some of which contained fat-staining substances. There were no mitotic 
figures. Bowman’s membrane was normal for short stretches only; it was markedly 
altered elsewhere, in that it was swollen or separated into lamellae or entirely 
absent, but no fat changes were seen. The spaces between the stroma lamellae, 
as well as the lamellae themselves, contained small and large fat globules. The 
stroma lamellae were swollen in some areas and markedly shrunken in others. 
Some were finely granular and others were broken up into large fragments. There 
was an increase in nuclear elements, fixed cells and wandering cells, in island-like 
areas. Some of the fixed cells contained fat-staining substances; others showed 
degenerative phenomena. Some of the wandering cells contained fat. Blood ves- 
sels, surrounded by a few leukocytes, were present. There was no evidence of 
round cell infiltration. Neither hyaline nor calcium deposits were found. No 
mention was made of the large foamy cells (histiocytes) described by Kamocki in 
his case. Examination of cut sections with the polarizing microscope revealed 
many doubly refracting bodies in the epithelium and corneal stroma. 
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Tertsch stated that the disease present was a dystrophy. The slow progressive 
course of the disease process, the tissue destruction without evidence of old or 
recent inflammation in the form of round cell infiltration and the absence of young 
or old newly formed tissue, even though the process was of several years’ duration, 
all favored this view. Inflammatory phenomena consisting of circumcorneal injec- 
tion, newly formed blood vessels and a slight increase of cellular elements in the 
spaces between the lamellae were present, but these are found in other degenerative 
or dystrophic conditions of the cornea and frequently in a much more marked 
degree. Tertsch believed that the pathologic change present was a primary fatty 
degeneration of the cornea, the fat arising from the destruction of corneal fibrillae 
following a poisoning or intoxication of the fixed corneal cells. Supporting his ti 
belief that the process was due to local decomposition was the fact that the disease i 
occurred in the center of each cornea of a fairly young person in whom the medical 
history and results of general examination, especially that of the vascular system, 
were negative. He assumed that if the process were an infiltration, the fat carried 

through the lymph would remain deposited in the periphery of the cornea. He 

concluded that the pathologic process was a fatty decomposition of the corneal 

lamellae, the precipitating cause of which lay in some primary interference with 

the vital function of the cell itself. 


























In 1921, E. Bachstez described the third case of dystrophia adiposa 
corneae. His article was captioned, ‘‘Fatty Degeneration of the Cornea.” 






Case 3.—A man, aged 36, had had photophobia, circumcorneal injection and a 
decrease of left visual acuity in 1917. The right eye was similarly afflicted in 1919. 
About one-half year after the onset of symptoms in the left eye and one year after 
their onset in the right eye, the patient became aware of a small white opacity in 
each cornea. The opacities gradually increased in size. 

Ophthalmologic examination in December, 1920, revealed an apparent bilateral 
exophthalmos and a bilateral circumcorneal injection. The right cornea was of 
normal size and curvature, and had an apparently normal anterior surface. There 
was a vascularized thick opacity in the cornea, extending horizontally from a 
point about 1.5 mm. from the temporal limbus to a point beyond the center of 
the cornea nasally. Vertically the opacity extended to within 2 or 3 mm. of the 
superior and inferior limbus. The central portion of the opacity was yellow, 
whereas the peripheral portion was gray. The pathologic area appeared to be 
located in the anterior two thirds of the cornea. The anterior chamber, iris and 
pupil were normal. The changes in the left cornea were similar but more exten- 
sive. The entire central zone was occupied by a somewhat irregularly round yel- 
low disk. The corneal sensitivity, even in the transparent portions, was reduced 
in each eye afd absent in that part of each cornea which contained the yellow 
opacity. Examination with the slit-lamp revealed many glistening crystalline dots 
and plates in the yellow portion of the opacities. 

Medical examination revealed a goiter, probably an early exophthalmic goiter. 
No basal metabolic rate is recorded. The rest of the examination, including all 
the laboratory tests, gave negative results. The cholesterol content of the blood 
was high normal; this determination was not repeated. 

A corneal transplant was performed. The removed disklike portion (3 mm.) 
was thoroughly studied. The polarizing microscope revealed a large number of 
doubly refracting crystals in the form of plates and needles. The cut sections 
were stained with a number of fat dyes. In general, the sections contained many 
vacuolated cells in the middle and deep layers of the epithelium. Fat droplets 
were present in some of the vacuolated cells and in the protoplasm of some of 
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the normal appearing cells. Bowman’s membrane was present throughout and 
was not separated into lamellae.. Small fat-staining bodies were visible with high 
magnification in Bowman’s membrane in some of the preparations. The corneal 
lamellae in the anterior one third of the stroma were well preserved, distinctly 
delimited from each other and of normal thickness. In these lamellae and in the 
spaces between them, there were many fat-stained droplets. Some were extremely 
small and visible with high power magnification only, whereas others were readily 
visible with low power. Though sparse in the superficial layers, they became 
numerous in the deeper layers. There were no leukocytes in this portion of the 
cornea, although there was an increase in nuclear elements. Bachstez did not state 
whether or not these were nuclei of histiocytes. 

The middle portion, approximately the middle third, of the cornea, was desig- 
nated as the necrotic stratum because of the almost complete absence of nuclei. 
The lamellae in this area were thick and, except for the outer and inner edges 
(in cross-section), completely filled with fat-stained droplets. These lamellae, in 
hemalum-eosin stained sections, were paler than those of the anterior one-third. 

A striking change was present in the stratum beneath the “necrotic portion.” 
Bachstez referred to this layer as the nuclear zone because of the marked increase 
of nuclear elements. The cells present were lymphocytes, leukocytes and cells 
laden with fat. The lamellae in this zone had degenerated to a marked degree. 
The fat bodies consisted mainly of large droplets present between the stroma 
tissue. The innermost stratum of the removed cornea contained a few blood 
vessels. 

The microchemical tests showed that the fat present consisted mainly of 
cholesterol-fatty acid mixtures and little glycerol-fat. Bachstez was of the opinion 
that the pathologic process was one of primary fatty degeneration and not fatty 
degeneration which developed in the course of an inflammation. This opinion was 
based on the slow progress of the disease, its bilaterality and the almost complete 
clinical and microscopic absence of inflammatory phenomena. He also called atten- 
tion to the fact that slight irritative phenomena had been described in Groenouw’s 
nodular corneal dystrophy, lattice-shaped keratitis and other corneal dystrophies. 
Bachstez believed that in the cases of primary fatty degeneration of the cornea the 
inflammatory phenomena might be mechanical, due to injury of the epithelium or 
the corneal nerves, or chemical, due to the formation of transitory chemical changes. 
He also believed that the tissue of the cornea, as a consequence of some injury, was 
not able to digest the fat brought to it in normal amount in the nutrient material 
(lymph), so that there was a storage of this substance and finally a tissue necrosis. 
Bachstez stated that the hyperthyroidism could be the cause of the primary injury. 


Kusama, in 1921, under the heading, “A Contribution Concerning 
Primary Fatty Degeneration of the Cornea,” reported the fourth case 
ot dystrophia adiposa corneae. 


Cast 4.—In a woman, aged 55, phlyctenulae developed at the limbus of the left 
eye. This attack occurred in the spring of 1918 and was associated with photo- 
phobia and lacrimation. A round, yellowish-white opacity was first noted in the 
spring of 1919. On examination in 1920 the pathologic process was confined to the 
cornea of the left eye. Macroscopically it consisted of a dense, discoid, yellowish- 
white opacity situated in the central zone of the cornea. It was vascularized and 
somewhat sharply delimited from a 2 mm. transparent peripheral zone. The central 
portion of the opacity was yellow, whereas the color of the peripheral portion was 
that of mother of pearl. Many brilliant, vellowish-white dots were seen in the 
opacity with the aid of the loupe. 
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A piece of the pathologic area was removed, fixed in a diluted solution of 
formaldehyde (1:10) and cut with the freezing microtome. A number of fat stains 
were used. In general, the epithelium was normal except for fat-staining sub- 
stances present in some of the basal cells, which were elongated. Bowman’s mem- 
brane was completely absent in some areas, swollen in others and frequently 
separated into lamellae, and did not contain fat-staining substances. The corneal 
lamellae were swollen or fragmented. Fat-staining droplets varying markedly in, 
size were present within the lamellae but not in the interlamellar spaces. The fixed 
corneal cells and wandering cells were somewhat increased in number in the corneal 
stroma. Neither calcium nor hyalin was present. 

The crystalline bodies were doubly refracting when examined with the polariz- 
ing microscope. They dissolved readily in ether, xylene and chloroform but with 
difficulty in alcohol. Kusama concluded, from the various examinations, that the 
fat substance consisted predominantly of cholesterol, cholesterol esters and cho- 
lesterol-fatty acid mixtures. Glycerol esters were not present. Kusama was of 
the opinion that the pathologic process was a fatty decomposition of the corneal 
lamellae which was due to a primary injury to the metabolism in these lamellae. 


The dystrophy involved the left cornea only. In Bachstez’ case the 
right cornea was involved two years after the left. In Kusama’s case 
this much time had not elapsed between the appearance of the opacity 
in the left cornea and the report of his case. We believe that this case, 
clinically and microscopically, is one of dystrophia adiposa corneae and 
do not exclude it on the basis of unilaterality. 

“Anatomic and Histochemical Investigation of a Case of Sym- 
metrical, Bilateral, Fatty Degeneration of the Cornea and Arcus 
Senilis” was the title of a report by Verderame in 1922. The original 
article was not available to us. The résumé of the case which follows, 
as well as our opinion that this belongs to the group of dystrophia 
adiposa corneae, was derived from the abstract of the article which 
appeared in the Zentralblatt fiir die gesamte Ophthalmologic und ihre 
Grensgebiete. 


Case 5..—In a woman, aged 38, there developed in the course of four years, 
without noteworthy inflammatory phenomena, an opacity in the lower outer quad- 
rant of each cornea. It extended inward to the middle of the pupillary area, was 
disklike in form and grayish-white, and contained a few vessels. An arcus lipoides 
was present in each cornea, sharply separated from the opacity. The other 
ocular structures were normal. The patient was emaciated, had acne rosacea and 
suffered from a chronic gastro-intestinal disturbance. 

Histopathologic examination of sections from an excised piece of the cornea 
showed a disintegration of fibrillae with formation of lacunae-like spaces; fat in 
various forms deposited in the basal cell layer of the epithelium, in the lamellae 
and in the interlamellar spaces, and a slight increase of leukocytes and fixed cells. 
The various ohservations led to the conclusion that the fat present was of the 
cholesterol ester variety. Verderame believed that the arcus and the opacity were 
expressions of one and the same process, which was influenced by the chronic 
gastro-intestinal disturbance. 


We believe that Verderame recorded the fifth case of dystrophia 
adiposa corneae, but we do not subscribe to the opinion that the gastro- 
intestinal disturbance need necessarily be the causal factor. 
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t Elschnig reported, in 1923, a case which we believe was one of 
ue dystrophia adiposa corneae. His article was entitled, “Concerning a 
i Remarkable Case of Fat Dystrophy of the Periphery of Both Corneas.” 
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; Case 6.—A man, aged 58, had never experienced any ocular inflammatory phe- 

a nomena. A reduction of visual acuity had occurred early in 1922. A richly 

vascularized, opaque, yellowish-gray zone, unequal in width, was present in each 

cornea on examination in October, 1922. This opacity was sharply demarcated 

from the cornea centrally, and became continuous with the sclera peripherally. 

The surface over the opacity was uneven. The rest of the structures of the eyes 

were apparently normal except for cortical opacities in each lens. Arteriosclerosis 
was the only abnormal finding by the internist. 

Elschnig removed a piece of the pathologic tissue, examined it chemically and 
stated that it consisted chiefly of fat. The type of fat was not determined. Calcium 
j ' was not present. The blood cholesterol of the only specimen examined was normal. 

il The patient was again seen in December, 1923, at which time it was noted that the 
corneal opacities had not progressed. 


This report was incomplete in that it lacked many essential state- 


AS HAE, jute OR TOP 
si . 


ments which would allow for a differential diagnosis. It has been 
q suggested that the disease present was one of peripheral furrowing 
} 5 keratitis, but the characteristic changes of this disease were not present ; 
a at least, they were not described by the author. Furtherinore, the plate 


which accompanies the article does not suggest this condition. We 
; believe that this case was one of dystrophia “+ sie corneae and that 
é the apparent lack of progress over a period of one year is quite possible 
fF in this disease. 

The seventh case of dystrophia adiposa corneae was reported by 
A. V. Denti in 1926. Our résumé was secured from an abstract of his 
paper which appeared in the Zentralblatt fiir die gesamte Ophthal- 
mologte und thre Grenzgebiete. This abstract was captioned, “Primary 
Bilateral Fatty Degeneration of the Cornea.” 
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Case 7.—A woman, aged 40, had had periodic attacks of redness, photophobia 
and tearing, associated with a gradual but progressive reduction in vision. Both 
eyes were afflicted, the right before the left. The findings in each eye were 
analogous, namely, a slight pericorneal injection and a corneal opacity. The latter 
Was not dense enough to prevent a view of the iris, was situated in the deep layers 
of the cornea and contained fine yellow rodlike bodies. The pathologic process 
did not change during the course of a year. The cholesterol content of the blood 
was not investigated. 
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Microscopic examination of an excised piece of one cornea showed that in some 
areas Bowman’s membrane was missing or lamellated and that some of the corneal 
lamellae were fragmented. There was an increase of lymphocytes in the corneal 
stroma. Sections stained with fat dyes revealed intracellular and extracellular fat 
droplets, which were anisotropic when examined with the polarizing microscope. 
The lipoidal substance present consisted mainly of cholesterol esters. 

Denti believed that the etiologic factor in the corneal disease was a disturbed 
ovarian function, for menstruation had ceased when the patient was 40 years of 
age, to reappear after the administration of ovarian preparations. This treatment, 
however, did not have any influence on the corneal disease. 
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In an article entitled, “Contribution to the Clinical Picture of Dys- 
trophia Adiposa Corneae (Primdre Xanthomatosis Corneae) ,” H. Meyer 
in 1928 reported the eighth case of this type. 


Case 8.—General examination of a woman, aged 65, revealed a moderate degree 
of arteriosclerosis and cardiac insufficiency. There was no evidence of an endo- 
crine disturbance, diabetic condition or renal dysfunction. About 1905 the patient 
noticed the development of an opacity in the right cornea. Soon thereafter an 
opacity appeared in the left cornea. The appearance and development of these 
opacities were not attended by inflammatory phenomena. Ophthalmologic exami- 
nation of the right eye in 1920 revealed a central corneal opacity which was large 
enough to covey the pupil. The central portion of the opacity was gray, whereas 
the periphery was yellow. A somewhat similar but less marked opacity was present 
in the left cornea. 


The patient was not seen again until 1928. She presented herself because of a 
progressive reduction of the left visual acuity. Examination revealed a marked 
difference in the appearance of the pathologic areas in the corneas as compared with 
that in 1920. The pathologic process in the right cornea had receded to a marked 
degree. It consisted of a rounded, diffuse, faint opacity, 5 mm. in diameter, which 
extended from the center of the cornea to the inner edge of the arcus senilis below 
and nasally, but nowhere did it touch the limbus. The surface was apparently 
even, but the keratoscopic reflex images were slightly distorted. The opacity was 
present in the superficial corneal lamellae and apparently extended into the deep 
layers. It was surrounded by an area which was light yellow. In this zone there 
were deposited light-reflecting yellowish masses, which under high magnification 
were recognized as brilliant shining crystalline bodies. Superficially lying blood 
vessels crossed the limbus in the lower nasal quadrant and extended into the 
opacity. In this region the previous dense opacity had regressed markedly. 

The opacity in the left cornea had increased in size to a marked degree in the 
intervening eight years. Macroscopically it consisted of a vascularized, yellowish- 
white, sheetlike structure, 6 by 7 mm. in size, which completely covered the pupil 
and extended nasally. The peripheral zone of the opacity was white, and this was 
surrounded by a fine grayish-white zone which was seen to contain many radially 
directed fine crystalline points when examined with the binocular loupe. The 
keratoscope showed a relatively even reflex figure. Slit-lamp examination revealed 
shining refractile stripes and plaques which produced an ever-changing brightness 
and luster of the opacity on the movement of the slit-lamp beam. The anterior 
chamber and iris appeared normal. 


A part of the opacity of the left cornea was excised for microscopic study. 
Half of the excised piece was embedded by the Graff method (gelatin embedding), 
and the cut sections were stained with a number of fat stains. The other half was 
studied with the polarizing microscope. Microscopic examinations revealed fine 
fat-stained globules in the middle layers of the epithelium. These globules 
increased in number as the basal cell layer was approached. Bowman’s membrane was 
absent in some areas and lamellated in others. Fatty changes, in large measure in 
the form of coarse droplets, were present in this membrane. The corneal lamellae, 
many of which were laden with fat, lay irregularly. Between some of the separated 
lamellae the fat droplets became confluent and formed large accumulations. There 
were scattered areas of necrosis of the corneal stroma. There was an increased 
number of nuclear elements deposited about the blood vessels. Some were the 
nuclei of lymphocytes, some the nuclei of large round fat-containing histiocytes. 
Nile blue stained almost all the fat substance blue. Only a small number of fine 
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droplets in the lamellae stained red. With the polarizing microscope small aniso- 
tropic needles and large anisotropic needles with cross-formation were seen. The 
combined studies, therefore, revealed the presence in the cornea of cholesterol, 
cholesterol esters and a small amount of neutra! fat. 


The remarkable feature of this case was the regression of the patho- 
logic process in the right cornea. Meyer stated that this might have 
been due to the removal of the lipoids by the new vessels. He believed 
that the lymphocytes and the newly formed vessels were secondary 
reactive phenomena. The author concluded that the process was 
endogenous, and was due either to pathologic changes in the life of the 
corneal tissue or to a pathologic state of the total metabolism of the body, 
probably a combination of both. A statement by Bachstez is pertinent 
to the possible cause for the regression. He wrote that one should not 
always assume that such processes (dystrophic) must always progress, 
for occasionally a disturbance of the metabolism of the cells can be 
transitory and the degenerated corneal tissue again return to normal. 

Seven other cases have been reported under the heading of “Primary 
Fatty Infiltration of the Cornea” or “Primary Fatty Degeneration of 
the Cornea.” A critical analysis of these cases has, however, revealed 
various features which, in our opinion, places them in the group showing 
fatty changes in the cornea secondary to some ocular inflammation. 
These are the case reports of Takajasu (Japan), Dor (France), Mees- 
mann (Berlin), Spanlang (Vienna) and Gilbert (Hamburg). 

The observations described by Takajasu in 1912 were present when 
the two patients were 16 years of age. Both had had trachoma. In the 
first case the opacities were central, grayish white and vascularized and 
consisted of dotlike and rodlike elements. The histologic observations 
were similar to those in the cases described. Microscopic study of a 
piece of the pathologic tissue removed from a cornea in the second case 
was not conclusive in that the entire piece was mounted and stained. 


Takajasu did not believe that the corneal changes were secondary to 
the trachoma because of the fact that there are many cases of trachoma 
in Japan and these two cases were the only ones reported from that 
country in which fat changes occurred in the cornea. He called atten- 
tion to the fact that both patients were poor and anemic and showed 
evidence of poor nutrition. He thought that the corneal degeneration 
might have been associated with deficient nutrition. If this were a 
factor we do not understand why this characteristic corneal change has 
not been seen more frequently in Japan—and elsewhere. 


It is difficult to evaluate the rdéle played by trachoma in these two 
cases. We believe with Bachstez that “both patients had passed through 
trachoma, so that the findings are not to be acknowledged with cer- 
tainty as a primary degeneration, although the history and the clinical 


appearance in the cornea in both cases point to a corneal process of a 
peculiar type.” 
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Dor’s report was entitled, “Fatty Infiltration of the Cornea.” Our 
knowledge of this case is derived solely from an abstract, as we were 
unable to gain access to the original article. The opacity in each cornea 
was yellowish gray and “resembled a xanthelasma.” We have placed this 
in the group of doubtful cases of dystrophia adiposa corneae because 
there was no progress of the pathologic lesion in the course of three 
years, there was no mention (in the abstract) of crystalline substances, 
and there were no microscopic studies. 

Meesmann, in 1924, demonstrated before the Berlin Ophthalmo- 
logical Society two patients who had opacities in the cornea which he 
designated “Primary Fatty Degeneration of the Cornea.” 


The first case was that of a woman, aged 54, who had a severe degree of 
diabetes. Five years previously she had a left acute iridocyclitis in the course of 
which disease there developed a dense corneal opacity which subsequently partially 
receded. It was located in the middle layers of the central portion of the cornea, 
was definitely yellow and in areas contained cholesterol-like crystals. The patient 
later had an acute iritis of the right eye, and soon there developed, within a few 
days, an opacity of the entire right cornea, except for a narrow peripheral zone. 
Subsequently the extent of this opacity decreased and then remained unaltered for 
two and a half years. There was an increased cholesterol content of the blood 
(360 mg. per hundred cubic centimeters). Microscopic examination of the 
trephined cornea supported the diagnosis of fatty degeneration of the cornea. 

The second case was that of a woman, aged 29, in whom there developed a 
vascularized, tongue-shaped, finely punctate opacity of the middle layers of the 
left cornea which extended from the temporal limbus nasally over the pupillary 
area. There was no evidence of iritis. In the course of two and a half years the 
opacity extended centrally and simultaneously receded from the temporal edge of 
the cornea. Anatomic examination supported the diagnosis of fatty degeneration 
of the cornea. Neesmann stated that the cholesterol content of the blood was 
elevated, but no figure was given. 


We do not believe that the term “primary” should have been used 
in the first case, for the corneal opacities developed acutely and followed 
closely on the attacks of iridocyclitis. It was not a case of dystrophia 
adiposa corneae. In the second case, simultaneous progression and 
recession of the opacity in one cornea, together v th its unilaterality 
for a period of two and one-half years, would argue against the inclusion 
of this case in the category of dystrophia adiposa corneae. 

H. Spanlang. of Vienna, reported, in 1927, under the title, “‘Dys- 
trophia Adiposa Corneae” a case which we believe cannot be placed in 
this category without some doubt. 


A woman, aged 53, had advanced osteomalacia and a blood sugar content of 
141 mg. (one specimen). She first noted a reduction of vision in 1920. When 
examined in 1927, both eyes showed similar changes. Each cornea, with the 
exception of a 1.5 mm. broad transparent peripheral zone, was studded with dense, 
round or irregular white areas which were about 2 mm. in diameter. These were 
sharply demarcated and the majority were located in the middle and deep layers. 
The rest of the involved area showed a fine gray vascularized opacity. The under- 
lying structures which were visible were normal. 
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Histologic examination revealed a degeneration of Bowman’s membrane and the 
corneal stroma. The latter was more marked in the anterior layers than in the 
posterior, and was associated with an extensive deposition of calcium and a less 
extensive deposition of fat-staining substances. 


These observations, although they resemble in some respects those 
made in the undoubted cases of dystrophia adiposa corneae, in our opinion 
are also quite similar to those in the case of dystrophia calcarea 
described by Axenfeld. In the macroscopic description of some of the 
cases of dystrophia adiposa corneae, including our own, areas within 
the pathologic process seemed to have a calcareous appearance, but 
this substance was never seen microscopically. Spanlang’s case is unique 
in that it combined the characteristics of dystrophia adiposa and dys- 
trophia calcarea. 

Gilbert, in 1929, reported another doubtful case of dystrophia 
adiposa corneae in an article entitled “Concerning Xanthomatosis of 
the Cornea and the Sclera.” 


A woman, aged 53, was examined in 1926 by an internist because of symptoms 
referable to the heart. The cardiac diagnosis was angina pectoris and aortic insuffi- 
ciency. Pathologic changes had been present in the left eye for five years and in 
the right eye for one year. The patient was first seen by Gilbert in 1928. He 
found that the left eye was slightly shrunken in its anterior segment. There were 


rather large yellow masses deposited in the lower sclera. The cornea was vascu- 
larized, somewhat flattened and opaque throughout. In general the opacity was 
gray except for a somewhat irregular yellowish area in the central zone. Vessels 
extended into this area. Examination of the deeper parts of the eye was impos- 
sible. Gilbert did not state whether perception of light was present. This would 
have given us an indication as to the status of the posterior part of the globe. 

The sclera adjoining the right cornea had a yellow color. The upper half of 
the cornea was transparent—even devoid of an arcus senilis. A kidney-shaped 
vascularized opacity, yellow in color, involved the lower half of the cornea. This 
opacity was dense at the sclera and became less so as it extended toward and into 
the lower portion of the pupillary area. The visible portion of the anterior cham- 
ber was normal. The aqueous was clear and free from deposit. Posterior 
synechiae were present above and nasally. The visible portion of the iris did not 
contain any yellow masses. The cholesterol content of the blood on repeated 
examinations varied from 194 to 200 mg. per hundred cubic centimeters. The 
patient was under Gilbert’s observation for nine months, during which time the 
pathologic area in the right cornea did not increase in size. Tissue for microscopic 
study was not secured from either cornea. 


Gilbert concluded that because of the elevated blood cholesterol the 
scleral and corneal disease was the result of an increased offer of fat to, 
and subsequent storage of fat by, the cornea. This mechanism serves 
for the production of arcus senilis in the opinion of some authors. 

Two hundred milligrams per hundred cubic centimeters is within 
normal limits for the cholesterol content of the blood when the deter- 
mination is made by the Bloor method. We therefore do not believe 
that the cholesterol blood content was the important factor in- the pro- 
duction of the fat changes in the fibrous coat of both eyes. 
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We are of the opinion. that this case was not one of dystrophia 
adiposa corneae because evidence of previous intra-ocular inflammation 
was present in each eye, namely, squaring of the anterior segment of 
the left eye and posterior synechiae in the right eye. Gilbert, in the 
discussion of his case, stated that he thought one could assume that a 
preceding disease had prepared the ground for the fatty deposit, but 
the complete transparency of the uninvolved part of the right cornea 
: hardly permitted of Such an assumption. That this is possible, how- 
ever, is shown by the fact that such were the findings in Landman’s 
case. 





AUTHORS’ CASE 


History.—A. F., the patient, aged 53, a painter for seven years, was admitted 
to the Albert Merritt Billings Hospital, the University of Chicago, on May 5, 1931, 
for study with the permission of Drs. G. G. Dowdall and Hiram Smith of the Illinois 
Central Hospital. On admission the patient stated that he had visited a physician 
in Iowa in December, 1926, because of bilateral ocular injection of short duration. 
At that time there were tearing, photophobia and moderate redness but no reduc- 
tion of vision or ocular pain. There was no history of ocular injury, and no cause 
if for the signs and symptoms was found. Mydriasis and hot applications were 
prescribed. The symptoms became more severe, and he was sent to the Illinois 
Central Hospital, Chicago, in March, 1927. 

The following statements are from a résumé of the case furnished to us by the 
aforementioned physicians. 

On March 12, 1927, unaided right vision was 0.2 + 1, and unaided left vision, 
0.1; with correcting glasses, right vision was 0.4+ 1, and left vision, 0.4. The 
cause of the poor vision was not definitely known. There was present a “low grade 
inflammation of the conjunctiva of the right eye and the margin of the cornea.” 
Although no cause for the symptoms was known, the patient was advised to be 
careful in regard to the handling of paints containing lead. No intra-ocular 
pathologic changes were noted. On July 25, the patient was readmitted to the 
Illinois Central Hospital and assigned to the medical service because of symptoms 
which suggested lead poisoning or pernicious anemia. Neither one nor the other, 
however, was supported by any of the findings. Ophthalmologic examination at 
this time revealed bilateral pericorneal injection and “marginal keratitis” involving 
the entire peripheral circumference. The centers of the corneas were clear. The 
i cause of the marginal keratitis was not known. Dr. Smith stated at this time that 

: “this condition resembles arcus senilis but is not quite the same. I am unable to 
explain the lowered vision inasmuch as the central portions of the corneas are 
clear.” The patient was again admitted to the hospital on Jan. 19, 1928, because 
of the increased intensity of his general symptoms. On this date, corrected vision 
was 0.4 in the right eye and 0.3 in the left; pericorneal injection was still present. 
Two and a half years later, on June 8, 1930, reexamination by Dr. Smith revealed 
“both corneas to be quite opaque except for a small area in the right through which 
the patient has a very limited amount of vision.” 

In conversation with Dr. Smith we were informed that he was under the impres- 
sion that the opacification of the cornea progressed somewhat concentrically from 
the periphery toward the center and that the progression appeared to occur in 
waves: that is, 1 or 2 mm. of apparently normal corneal tissue would become 
involved in a relatively short period of time, and then progression appeared to be 
at a standstill for a time. 
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Fig. 1—Appearance of left cornea 














Fig. 2.—This plate was developed about four months after the section was stained. There was some 
fading of the stain in the meantime. The many small, red-staining areas in the epithelial layer and 
Bewman’s membrane, readily visible when the slide was first stained, were seen best with high mag- 
nication when the plate was developed. 
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Fig. 4.—Interlamellar and intralamellar fat-laden histiocytes with scanty mito- 
chondria content, neutrophilic leukocytes and swollen, vacuolated corneal lamellae 
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On the patient’s admission to the Albert Merritt Billings Hospital, vision 
in the right eye amounted to counting fingers at 2% feet (76.2 cm.). In the 
left eye there was quick and accurate perception of light, but projection of light 
was quick and accurate in the temporal and upper quadrants only. The lid 
margins and cilia were normal. The palpebral fissures were 6.5 mm. wide. The 
upper and lower palpebral conjunctivae of the lids of both eyes were normal and 
the meibomian glands were readily visible. The lower fornices conjunctivae were 
somewhat redder than normal, and contained dilated tortuous vessels. There was 
a marked mixed injection of the bulbar conjunctivae. Seen through this injection 
the sclerae had a definite yellowish-white color. Abduction of each eyeball was 
somewhat limited; otherwise the ocular movements were normal. The eyeballs 


appeared to be of normal size and curvature, and the tactile tension of each was 
normal. 


The right cornea was of normal size and curvature. Blood vessels were seen to 
cross the limbus and extend into the superficial layers for varying distances. The 
cornea was opaque throughout, except for a kidney-shaped area in the upper nasal 
quadrant which was 5 mm. in the vertical oblique direction and 3 mm. horizontally. 
Even this area, when examined with the Coddington loupe, was seen to have a 
fine gray stippling. Solid, plaquelike, yellowish-white areas, from 3 to 4 mm. in 
diameter and simulating calcareous deposits, were located in the superficial layers 
of the cornea near the limbus. In the central third the color of the opacity changed 
from the white to yellowish-white. The portions of the anterior chamber and the 
iris seen through the transparent area were normal. The iris reacted to light. 
Atropine (1 per cent) was instilled in the culdesac and the pupil was dilated. 
With the ophthalmoscope a faint red reflex was secured, but no details of the 
fundus were seen. Transillumination gave a red reflex only through the trans- 
parent area of the cornea. Corneal sensitivity was normal. 


The left cornea was of normal size and curvature but it was opaque throughout 
(fig. 1). Superficial vessels crossed the limbus and passed into the cornea for 
varying distances. Some deep vessels were seen by oblique illumination and the 
loupe. Yellowish-white plaques, less numerous than in the right cornea, were 
present and similarly located. There was a yellowish tinge to the central 5 mm. 
of the cornea. No red reflex was secured on transillumination. Corneal sensitivity 
was normal. 


Slit-lamp examination of the right cornea showed that, although the majority 
of the blood vessels which extended into the cornea were superficial, there was a 
moderate number of deep vessels, especially in the lower nasal quadrant. These 
vessels were frequently lost to view as they passed into the dense opacity in the 
innermost layers of the cornea. The opacities near the limbus, which macro- 
scopically had the appearance of calcium deposits, lay in the superficial layers of 
the cornea and did not cause an elevation of the overlying cornea. These opacities 
were solid in appearance, and the fine layer of corneal stroma which lay over them 
contained glistening needle-shaped crystals. The entire thickness of the lower one 
fourth of the cornea, as well as a peripheral zone from 2 to 3 mm. wide, appeared 
to be opaque throughout. The rest of the opacity involved mainly the middle and 
the deep layers. As the slit-lamp beam was passed from the lower limbus upward 
to the kidney-shaped transparent area, it was noted that, whereas the posterior 
layers of the cornea remained opaque, the superficial layers became transparent. 
This conveyed the impression that the posterior layers of the cornea were the 
first to become involved in the pathologic process. The epithelial layer of 
the cornea contained a crystalline-like substance. The pathologic elements in the 
corneal stroma varied throughout, for needle-like elements were seen in some areas 
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and, near by, glistening rainbow-colored dots. No nerve fibers were seen. The 
transparent portion of the cornea was seen to contain some crystalline needles and 
rainbow-colored dots. There were no precipitates on the posterior surface of the 
kidney-shaped transparent area of the cornea. The visible portion of the iris and 
the anterior chamber were normal. The visible pupillary crypts were well defined. 

Slit-lamp examination of the left cornea revealed about the same changes except 
that the opacity appeared to be solid in the posterior one half of the entire cornea, 
whereas the anterior half contained innumerable small glistening, needle-shaped and 
rounded, highly refractile, crystalline elements in lamellae which as yet were 
transparent. No nerve fibers were seen. 

Examinations in various departments of the hospital showed: red cells, 4,990,000 ; 
hemoglobin, 84 per cent, and white cells, 13,100. A differential count revealed 
78 per cent polymorphonuclears, 10 per cent large lymphocytes, 10 per cent small 
lymphocytes and 2 per cent basophils. A smear did not reveal any of the blood 
changes of lead poisoning. Chemical analysis of the blood showed: nonprotein 
nitrogen, 26.3 mg. per hundred cubic centimeters; urea, 12.3 mg.; dextrose, 82 mg.; 
calcium, 11.2 mg., and phosphorus, 3 mg. A dextrose tolerance test, urinalysis and 
Wassermann test of the blood yielded negative results. The blood pressure was 


TaBLe 2.—Results of Cholesterol Determinations 





Specimen 1, Specimen2, Specimen 3, Specimen 4, Normal, 
Mg. per Mg. per Mg. per Mg. per Mg. per 
100 Ce. 100 Ce. 100 Ce. 100 Ce. 100 Ce. 


Total cholesterol 199 180 196 179 150-200 
Cholesterol esters........ 103 131 167 150 


Free cholesterol 96 (48%) 49 (29%) 29 (15%) 29 (16%) 30-60% of 
total cholesterol 


130 systolic and 90 diastolic. A number of determinations of blood cholesterol 
were made. On May 6 the cholesterol content of blood removed before breakfast 
was 243.5 mg. per hundred cubic centimeters. The high normal figure by the 
quantitative method used (Bloor) is considered to be 200 mg. On May 7 the 
cholesterol content of blood removed after breakfast was 209.5 mg.; on May 13, 
189.3 mg. On May 28, blood was removed one hour before and after breakfast 
and one hour before and after the noon meal. The specimens were examined for 
total cholesterol, cholesterol esters and free cholesterol. The results of these 
examinations are shown in table 2. 

On July 8 the patient was placed on a diet low in fat content to fat-free, to see 
what effect it would have on the lipoid deposit in the right cornea. The cornea 
showed no improvement under this dietary regimen, which was discontinued on 
August 1. The cholesterol content of the blood on this date was 119 mg. per 
hundred cubic centimeters. This period of time, twenty-three days, was inadequate 
to evaluate properly this type of therapy. Dermatologic examination did not reveal 
cutaneous xanthoma. Neurologic examination revealed a peripheral (toxic?) 
neuronitis. The etiology for this was not established beyond a reasonable doubt, 
though lead was strongly suspected. Examination of the ears, nose and throat 
gave negative results. The prostate was normal. Dental examination showed 
infection from pyorrhea, but no periapical lesions were present. Roentgenologic 
examinations were made of the sinuses, orbits, feet, hands and chest. The sinuses 
were pneumatic. The pathologic process in the cornea did not cast a shadow, and 
no abnormality was seen in either orbit. Generalized osteoporosis was present 
in the bones of the hands and feet. There was nothing to suggest deposits of uric 
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acid crystals (gout) in the bones of the hands or feet. The pictures of the chest 
were most peculiar. A report stated: “Right lung: There is an advanced 
pathological process in the right lung which is scattered evenly throughout, from 
apex to base. The appearance almost resembles snowflakes. Small soft tissue 
densities, 2 to 3 mm. in diameter, are scattered radially along the bronchovascular 
markings. Left lung: There is an almost similar appearance resembling that of 
snowflakes scattered diffusely and evenly throughout the entire left lung field. 
Have to consider: (a) A miliary distribution of tubercles is present throughout 
both lung fields. (b) If patient is a coal miner or has worked in a very dusty 
trade, such as granite, pottery or cement, then would have to consider pneumo- 
coniosis.” The impression of another member of the roentgenologic department 
was: “Moderately advanced to advanced pulmonary tuberculosis located poste- 
riorly in both upper lung fields but not involving the apices, with a good deal of 
fibrosis.” The patient gave a history of a loss of from 50 to 60 pounds (22 to 
27 Kg.) in weight three years before, unassociated with fever or pulmonary symp- 
toms. He regained his former weight about eight months before admission to the 
hospital. There was impaired percussion over both apexes, more marked over 
the right, but no abnormality in the breath sounds. No rales were heard. The 
opinion derived from examination of the chest and roentgenograms was: “tuber- 
culosis of the lungs, far advanced, active (?).” An abnormal temperature was 
never recorded during the one hundred and fifteen days the patient was in the 
hospital. During this period he never coughed or expectorated; therefore sputum 
was not available for examination. 

The patient later submitted samples of two compounds which were used by him 
in his occupation. One was a grayish-white granular substance consisting mainly 
of calcium hydroxide and carbonate, and the other a black paint in which there 
were present lead, zinc, manganese, iron, calcium and aluminum. Lead was present 
in the largest amount. 

Chemical and Microscopic Studies of the Removed Cornea.—A total and com- 
plete corneal transplant with attached conjunctival flap was performed on the left 
eye on May 26, 1931. The aqueous, which escaped following the incision through 
the limbus, had a normal appearance. No crystalline substances were seen. When 
the cornea was removed, the iris and lens were seen to be normal. There was no 
evidence of a previous inflammation. The removed cornea was cut into several 
pieces. Chemical examination by the Windaus technic of a piece weighing 2.6 mg. 
showed extremely large amounts of both free cholesterol and cholesterol esters; in 
fact, they were present in a degree only infrequently attained in pathologic tissue. 
It was roughly estimated that about two thirds of the total cholesterol was present 
in the form of esters. 


One piece of the cornea was fixed in diluted formaldehyde-Zenker solution ; 
frozen sections were prepared from a second; a third piece was fixed in acetic acid- 
osmic acid-potassium bichromate solution. 

The epithelial layer in the hematoxylin and eosin-stained preparations of the 
formaldehyde-Zenker fixed tissue varied in thickness. This was due not only to a 
variation in the number of cell layers (from three to five), but also to a change 
in the form of the cells in the basal layer, i. e., from columnar to cuboidal. The 
superficial fat cells were slightly keratinized. An occasional mitotic figure was 
seen in the basal cell layer and much less frequently in the middle cell layers. 
Wandering cells, leukocytes and lymphocytes were increased to approximately 
from eight to ten times the number normally seen. The majority lay on Bowman’s 
membrane between the basal cells, but a number were present between the cells in 
the middle layers. Collagenous connective tissue, rich in spindle-shaped nuclei, 
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was present in localized areas between the basal cell layer and Bowman’s mem- 
brane. The amount, thickness and extent of this tissue, which stained similarly to 
the lamellae of the corneal stroma, varied in areas. 

Bowman’s membrane, where present and intact, was usually of normal thickness. 
It was frequently split into lamellae, and the spaces between the lamellae were 
occupied by nucleated tissue. In all sections there were areas in which there was 
a complete absence of the membrane. The spaces between the free ends were filled 
with the tissue passing from the stroma to lie between the epithelium and Bowman’s 
membrane. The rami perforantes were numerous and well seen. 

The lamellae of the corneal stroma varied markedly in thickness. Many showed 
degenerative phenomena, including vacuolation; many contained cholesterol crystal 
clefts. A conspicuous increase of nuclear elements, due to a large number of 
neutrophilic leukocytes and a lesser number of lymphocytes and pyknotic nuclei, 
was present. It was impossible to decide definitely whether the pyknotic nuclei 
were of lymphocytes, leukocytes or the fixed corneal cells, although most probably 
of the latter. In a formaldehyde-Zenker fixed Giemsa-stained section, large, oval- 
shaped, pale staining nuclei resembling endothelial cells were frequently present in 
the widened interlamellar spaces bordering the lamellae. In this material many 
histiocytes varying in size, with well stained nuclei and nucleoli, vacuolated cyto- 
plasm and fairly well outlined margins, were seen in the interlamellar spaces. 
Although the leukocytes. and lymphocytes were diffusely distributed through all the 
layers of the stroma, they were more numerous in the posterior half, had 
accumulated more densely in some areas and had no definite relationship to blood 
vessels, many of which were present in the middle and deep layers. Most of the 
blood vessels consisted of an endothelial wall which lay in stroma no different than 
the rest of the stroma, whereas other vessels were surrounded by richly nucleated 
tissue. The small vessels, in cross-section, contained 2 or 3 blood cells; the large 
vessels, 20 or more blood cells. 

Descemet’s membrane was homogeneous and of normal thickness. The under- 
lying endothelium was normal. 

Frozen sections stained with hematoxylin and scarlet red showed red staining 
granules or masses, or both, in all layers of the cornea except Descemet’s mem- 
brane and the endothelium (fig. 2). In the epithelium and Bowman’s membrane 
there was a diffuse, extremely fine granular fatty deposition. In the epithelium 
it was present in all layers, within and between the cells, and in Bowman's mem- 
brane it frequently involved the entire thickness. This fine fat deposition was also 
present in some areas in the pannus degenerativus. In the corneal stroma the 
diffuse fatty distribution varied considerably in intensity. In many places the fat 
droplets had coalesced to form irregularly shaped fat bodies of varying sizes. These 
were isolated in some areas, and in others had accumulated in large numbers. The 
amount of fat stainable by scarlet red varied in different sections and in the differ- 
ent parts of the same section. Taken as a whole, the most marked deposition took 
place in the middle and posterior layers. In some sections, however, the fatty 
deposition was marked in the anterior portion of the stroma. The greater part 
of the fat sudan-stained content was apparently extracellular, although red stained 
fat-laden histiocytes were readily identified. 

The sections of the tissue fixed in acetic acid-osmic acid-potassium bichromate 
solution were stained in a variety of ways. Several were stained with aniline acid- 
fuchsin and counterstained with metanil yellow so as to demonstrate the amount 
and distribution of fatty material capable of reducing osmic acid (fig. 3). The 
sections from this material did not show any fat in the epithelium or Bowman's 
membrane. Immediately beneath Bowman’s membrane, there were restricted areas 
of concentrated, fine, black stained, fatty granules in lamellae which were degen- 
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Fig. 5.—Cross-section of arteriole. Small cells (small histiocytes) are within 
the wall of an arteriole. Typical histiocytes are present in the immediate 
neighborhood. 
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erated. The deep layers of the cornea contained the same type of granules in and 
between the lamellae. Fat so distributed accounted for only a small portion of the 
osmicated fat present. The major part was present in the form of large, round, 
black, dotlike granules within histiocytes. These cells were scattered throughout, 
but were most numerous in the posterior half of the cornea between the lamellae, 
occasionally within the lamellae (fig. 4). I: some areas the histiocytes were so 
numerous they were incompletely separated into rows by strands of corneal lamel- 
lae. There was a characteristic tendency of the fat-laden histiocytes to group 
themselves about blood vessels and extend over comparatively wide fields. This 
dark osmic acid-stained fat substance presented an interesting change, apparently 
a bleaching process, beginning soon after the application of the cover glass and 
almost complete twenty-four hours after the cover glass was applied. Examination 
at this time revealed an almost complete disappearance of the osmic acid- 
stained fat, evidently a reaction due to the exclusion of air (oxygen). The histio- 
cytes, formerly fat-laden, were then seen to be large cells, well outlined, containing 
oval-shaped nuclei with well defined nucleoli, cytoplasm with numerous large empty 
vacuoles and a scanty mitochondria content. Their size and shape varied with the 
space within which they were located. Experimentation disclosed that this fat 
decoloration could be stopped at any point by removal of the cover glass. The 
reaction was of special interest because it illustrated that the fatty combination 
present was decidedly less stable and different from ordinary neutral fat. After 
decoloration the osmic oxide color could not be restored by removing the cover 
glass and subjecting sections to air or to oxidizing agents, nor could it be fixed 
in osmic acid. 

The cellular contents of the lumens of many blood vessels were examined, but 
no histiocytes were seen, although these were present immediately outside of| the 
endothelial walls. Here they were frequently arranged in concentric rows, and 
were smaller than those observed in the interlamellar spaces. The rows were 
separated by thin strands of collagenous connective tissue. In the case of arte- 
rioles the histiocytes were seen in the walls of the vessels (fig. 5). Many of the 
histiocytes had phagocytosed polymorphonuclear and red blood cells. The latter 
were also found free in some of the tissue spaces. Intermixed with the fat-contain- 
ing histiocytes were many leukocytes, largely neutrophils, and some smaller 
mononuclears. The infiltration of neutrophils between lamellae was present over 
a larger area than that occupied by the histiocytes. 

The normal fibrillar appearance was almost entirely absent in many lamellae. 
There was definite vacuolation due to degeneration. The degenerative process 
frequently affected the extracellular structure without visible microscopic change 
of the nucleus. 

Descemet’s membrane and the endothelium did not contain fat granules. 

The elements stained by sudan were far more numerous than those which were 
osmicated. This proved that, although neutral fat was present, the fat substance 
in the pathologic cornea consisted mainly of the cholesterol-fatty acid group. 


COM MENT 


The ophthalmologic value of the case reported would be insignificant 
if we did not discuss some of the fundamental pathologic and _ bio- 
chemical problems involved. Among these are: (1) What is the nature 
of the fat process and how is it brought about? (2) What role does 
cholesterol play in the pathologic process? (3) What is the origin of 
th: histiocytes present in the cornea? 
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Fatty Metamorphosis—The authors of the various reports of dys- 
trophia adiposa corneae differed in their opinion as to whether the fat 
changes present were in the nature of an infiltration or degeneration. 
Many pathologists have ceased to speak of “fatty infiltration” and 
“fatty degeneration” because of the frequent impossibility of differen- 
tiating the one from the other. They use the term “fatty change” for 
all fatty processes; the other terms, however, are still frequently used. 

Virchow’s definition of fatty infiltration—an excessive accumulation 
of fat in the cells in the form of large droplets without destruction of 
the nucleus or irreparable damage to the cell—was postulated in 1847 
and is still uniformly accepted. In this condition the fat enters the cell 
from without; in the form of fat droplets, it fuses together under the 
pressure of the cytoplasm; the cell remains structurally normal or nearly 
so; it is not functionally damaged and is capable of returning to its 
normal condition whenever the fat is removed. Under normal condi- 
tions there is little free visible fat in the cells of the parenchymatous 
organs, because it is largely used up through oxidation by the action 
of the intracellular oxidase. When, for any reason, the oxidative 
power of the parenchymatous organ is reduced, fat accumulates in it 
and we find an excess of fat in the parenchymatous cells. When oxi- 


dation in a cell is checked by toxins, poisons, loss of nutrition or other 
means, the accumulation of fat brought to it will go on uncontrolled. 
Added to this is the fact that each cell contains lipins—fats and lipoids 
—the amount of which varies with the different organs. The lipins 
are so combined that they are not stained with the usual fat stains mor 
can they be extracted with ether. They are referred to as “invisible 


” 


fat.” They, however, become liberated during an autolytic process and 
become “visible,” that is, identified as lipins by certain of the fat stains 
or by polarized light. Thus, when we have the accumulation of fat in a 
disintegrating cell, we have fatty degeneration. The fat in this process 
may enter the cell from without or may be derived from within, usually 
both; the cell is functionally damaged and would be incapable of return- 
ing to its normal condition were the fat removed. 

In disintegration of tissue, cholesterol and its esters accumulate 
because these substances are not very soluble and are not destroyed 
during autolysis. The characteristic plates of cholesterol may be seen 
in any tissue in which cells are undergoing slow destruction. Cholesterol 
and its esters may be slowly removed by the histiocytes which phago- 
cytose these substances. These cells are often found surrounding them. 


Experimental Production of Arcus Lipoides Corneae—Chuma, Versé, 
Rohrschneider and others have produced corneal opacities in animals 
which resembled in color, form and location the arcus lipoides corneae 
of man. Versé and others used mixtures of cholesterol and oil, usually 
a 5 per cent mixture of cholesterol in linseed oil. From 4 to 16 cc. of 
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this mixture was introduced almost daily into the stomach of the ani- 
mals, usually rabbits, by means of a tube. In the process of develop- 
ment the opacities encircled the cornea and frequently increased in 
width, in some cases passing over to the sclera and occasionally extend- 
ing centrally into the pupillary area. Versé stated that the degree of 
development of the arcus lipoides depended not only on the feeding 
time and the kind and amount of cholesterol-oil mixtures, but also on 
accessory and constitutional conditions. He did not state what the con- 
stitutional conditions might be. As for accessory conditions, it might 
be mentioned that in his series the widest arcus developed in the left 
eye of a rabbit and the development was associated with a marked con- 
junctival redness. In our opinion the conjunctival redness could have 
been the effect of the marked corneal involvement rather than the cause. 
Animals fed the cholesterol-oil mixtures showed comparatively large 
fluctuations in the time of the appearance of the arcus lipoides, not 
only in the different animals but also in both eyes of the same animal. 
In general, microscopic evidence of fat was present after eight days 
and a macroscopic opacity was present after from twenty to twenty- 
four days. The developed arcus was relatively permanent, disappearing 
slowly and incompletely after the suspension of the cholesterol-oil 
feeding. When the animals were fed pure cholesterol an arcus lipoides 
developed very late, and it was noteworthy that in spite of feeding pure 
cholesterol the greatest part of the deposited lipoid in the cornea was 
not doubly refracting. 


Microscopic examination of sudan-stained sections in the cases of 
well developed arcus lipoides corneae experimentally produced showed 
a fatty change, especially in the outer layers of the cornea. With high 
magnification the fat substance was separated into extremely small 
droplets. These were present in the intercellular spaces in the epi- 
thelium, in Bowman’s membrane, within and between the corneal 
lamellae, in the wandering and the fixed stroma cells and in the endo- 
thelium. Descemet’s membrane, in the region of the arcus, took the 
sudan stain, but no fat droplets were visible. In some instances large 
foamy cells, histiocytes, flattened in rows between the lamellae, were 
observed. A mantle-like proliferation of these cells laden with fat was 
frequently seen about the vessels. It is of interest to note that following 
the intravital staining of his animals, Chuma found that the depositions 
of staining granules and of fat were almost identical in location. 

It is believed that when the blood contains an excessive amount of 
fat, it passes in larger amount than normal into the blood lymph and 
thence over into the tissue. The role played by the cholesterol is not 
certain. It is probable that it serves as a vehicle in the transportation 
of fat. It is possible that it may also favor the precipitation of neutral 
fat out of the tissue fluids into places where deposition of neutral fat 
alone does not usually occur. 
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That another factor, or factors, beside a high cholesterol content of 
the blood is essential in the production of arcus lipodes corneae or 
dystrophia adiposa corneae in man is shown by the fact that in lipoid 
nephrosis the corneas remain uninvolved even though the cholesterol 
content of the blood is two or more times the high normal amount. One 
of us (Dr. Katz) has seen two such cases. In the first case the blood 
cholesterol was frequently determined by the Bloor method and varied 
from 287 to 608 mg. per hundred cubic centimeters over a period of nine 
months. In the second case the blood cholesterol was found to vary 
from 503 to 1,025 mg. The corneas of these two patients were examined 
with the slit-lamp, and no evidence of a fat change was present. 


Origin of the Histiocytes——One cannot be too dogmatic in answering 
the question of the origin of the histiocytes in the cornea, since they are 
not found there normally. Four possible sources from which these cells 
might originate have to be considered: (1) the structures encircling the 
cornea, namely, the sclera and overlying conjunctival tissue; (2) the 
cellular elements of the corneal stroma; (3) the blood stream, and (4) 
the blood vessel walls, especially the adventitia. 


1. If we were to assume that the histiocytes originated from the 
structures encircling the cornea, we would have to explain the presence 
of these cells in the sclera, no part of which was removed in our case ; 
normally the sclera is devoid of histiocytes except for those present in 
the perivascular sheaths of the scleral blood vessels. The overlying con- 
junctival tissue normally contains histiocytes. In our cornea these cells 
were located between lamellae, mainly in the posterior half; the move- 
ment of these cells appeared to be confined to the interlamellar spaces, 
and there were no rows of histiocytes apparently continuous from the 
periphery to the center of the cornea. From all this it appears improbable 
that the histiocytes in the cornea were derived from the surrounding 
structures. On the other hand, it has been shown that particulate 
storing cells (histiocytes) are present in all layers of an arcus lipoides 
corneae experimentally produced. 


2. Most cytologists are of the opinion that histiocytes can be trans- 
formed into fibroblasts, but the reverse does not occur. If this is true, 
the stroma fibroblasts could not be the progenitors of the histiocytes. 


3. It is known that histiocytes are present in the blood stream in a 
few infectious diseases (subacute bacterial endocarditis) only. Blood 
smears did not reveal any histiocytes in our case; neither were they 
seen among the blood cells in the lumens of the many corneal blood ves- 
sels which were studied. It is therefore highly improbable that the 
histiocytes, as such, were derived from the blood stream. The advocates 
of the “unitarian theory” of hematopoiesis believe that lymphocytes can 
be transformed into monocytes and that in inflammation the lympho- 
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cytes and monocytes which migrate out of the vessels into the tissues are 


rapidly transformed into larger ameboid phagocytic elements, the poly- 
blasts or histiocytes. 


4. The majority of the histiocytes present in our sections were found 
grouped about blood vessels. Histiocytes, smaller than the average seen, 
were present in the tissue of some of the blood vessel walls. It is quite 
probable that the histiocytes in the cornea were derived from the cells 
of the perivascular sheaths which accompanied the newly formed corneal 
blood vessels. Such a theory of origin of the histiocytes from the adven- 
titia was postulated by Marchand, and he called the large phagocytic, 
particulate storing cells having this origin adventitial cells. 

We do not desire to make a definite statement as to the origin of the 
histiocytes in the cornea of our patient, but we believe that histologic 
evidence favors their origin from the perivascular sheaths. 


CONCLUSIONS 

It is our belief that dystrophia adiposa corneae is brought about by 
an impairment of the physiologic processes of the corneal cells. This 
leads to changes in the fixed cells which are seen microscopically in the 
form of pyknosis and vacuolation. The fat brought to the cornea is not 
completely utilized and becomes deposited there. Impaired cell metabo- 
lism leads to the disintegration of the lamellae and the liberation of the 
“invisible fat,” a component of which is cholesterol and its esters. To 
these changes may be added cholesterol and cholesterol esters from the 
blood stream, especially if they are present in abnormal amounts. The 
presence of substances foreign to the cornea results in a chemical irrita- 
tion which produces a circumcorneal redness and corneal vascularization. 
The latter may be for the dual purpose of direct nourishment 
to the afflicted tissue as well as for transport of phagocytic elements, 
especially histiocytes, into the pathologic area. We have no idea as to 
whether it is toxins, poisons, loss of nutrition or abiotrophy which pro- 
duces the impairment of the physiologic cell function. 


Dr. Rudolph Schonheimer aided in the chemical analysis of a piece of the cornea 
in this case. 
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ABSTRACT OF DISCUSSION 


Dr. F. H. Vernoerr, Boston: Clinically, I have seen only one or two cases 
that I thought showed fatty degeneration of the cornea. I made a diagnosis, but 
did not have an opportunity to examine the tissue microscopically, and do not 
know whether that was the condition or not. Of course, these fatty changes and 
the formation of cholesterol do occur wherever there is a lack of oxygen. All 
these cells are found in the subretinal fluid after separation of the retina. One 
finds macrophages, too—I insist on calling them macrophages because that was the 
first name given to them and nobody knows their origin or much about them. 


Dr. Dewey Katz, Chicago: TI have been able to collect fifteen cases reported 
under the head of primary atrophy of the cornea. Careful examination of these 
cases reveals the fact that only eight will pass the test of dystrophia corneae, 
whereas the other seven do not come under that head. But in the few with fatty 
degeneration of the cornea, I think that the interesting thing to determine is 
whether or not a preexisting inflammation of the cornea, sclera and uveal tract 
has been present. 
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Clinical Notes 


FOREIGN BODY IN THE EYE SIXTY-SEVEN: YEARS 
CHARLES NELSON SPRATT, M.D., MINNEAPOLIS 


In July, 1930, I was consulted by Mr. H. C., aged 78, on account of hoarseness. 
This was found to be due to a carcinoma of the larynx. It was noted that his 
right eye diverged. The history obtained was that when he was about 12 years 
of age, while watching his grandfather work as a blacksmith, his right eye was 
struck by a spark. Soon after the accident, the vision was lost, and the eye had 
been blind since. 














Drawing of eye, showing foreign body. 


Examination—The right eye, which was quiet and showed no _ irritation, 
diverged 20 degrees; vision was limited to light perception with faulty projection; 
the tension was normal; the iris was tremulous; the pupil was round and adherent 
to the capsule of the lens. Vision in the left eye was 5/7. 

Roentgenograms were taken, and a foreign body, 2 by 1 mm., was located in 
the vitreous near the ciliary region, 6 mm. posterior to the center of the cornea, 
8 mm. to the nasal side and 6 mm. below. 

After the patient’s death several months later, I obtained the injured eye. On sec- 
tion in a vertical plane, a particle of iron, of the size and in the position predeter- 
mined by localization, was found. The foreign body was still in the metallic form, 
but was covered by a layer of yellowish-red oxide. The lens had completely 
absorbed, with remains of faint capsule adherent to the posterior surface of the 
atrophic iris. The foreign body was just back of the ciliary body and was adherent 
by a mass of exudate to the retina. The vitreous was fluid. The choroid and 
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retina were atrophic, with discrete areas of pigment located chiefly at the equator 
of the eye. On the retina were numerous yellow specks similar in appearance to 
the oxide covering the foreign body. 


COMMENT 

There are three points of interest in this case: 

1. A foreign body may remain in the eye sixty-seven years without 
causing symptoms. The eye was blind but absolutely free from 
irritation. 

2. The shadow was definite in the roentgenogram. The steel was 
in the metallic form and not reduced. It was probably a piece of 
wrought iron, which resists corrosion. 

3. In a diverging eye, localizing of a foreign body can be accurately 
done. 





RETINOSCOPY 
F. V. GAMMaGE, M.D., Akron, OnIO 


Ophthalmologists who were trained in the use of the retinoscope 
with the reflected light have gotten accustomed to it and either do not 
like the electric retinoscope or do not care to go to the expense of pur- 
chasing one, which is several times the price of the ordinary retinoscopic 
mirror. However, the problem of the glare from the reflection light in 
retinoscopy comes up quite often in the literature. Like so many of my 
fellows, I am quite sensitive to strong light, and I am annoyed and my 
eyes are blinded by looking into the bright light at retinoscopy. I have 
experimented with all manner of contrivances to avoid the glare; I 
occluded my left eye, but found that I was helpless with only monocular 
vision ; I tried using just a pin hole sight in my left eye, but this did not 
work ; I tried holding my hand up to shade my eyes, but this was tire- 
some ; I tried wearing a colored glass, blue or green before my left eye, 
but this was unsatisfactory ; I tried putting a small cardboard shade over 
my left eye, but this did not help. 


However, I have finally found something that is simplicity itself and 
makes the eyes quite comfortable during any number of retinoscopies. I 
use an ordinary office celluloid green shade. The small narrow one 
does not work,. but the broad flat one that projects straight and far out 
and above the eyes works admirably. The one I use measures 8% 
inches (21.59 cm.) across at the brow, and the visor projects 3% inches 
(8.24 cm.) above the eyes. I use a Westinghouse 40 watt 110 volt 
spotlight and place it about 9 inches (22.86 cm.) above the level of the 
pupils on either side of the forehead. This gives adequate clearance 
for the visor and about three fpurths of the circle of light from the 
retinoscope by which to work. In this way the light reflects only green 
rays into the eyes, which are not unpleasant and do not irritate them. 
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PHYSIOLOGIC EXOPHORIA IN RELATION TO AGE 
Tuomas Harrison EAMES, CAMBRIDGE, Mass. 


Examinations of the eyes of groups of unselected school children, 
made in connection with two previous studies, indicated practical 
orthophoria in distant vision and also at the reading distance. This was 
at variance with the statements of a number of authorities who maintain 
that a certain amount of exophoria at the reading distance is physiologic, 
its amount being estimated by Worth as between 2 and 3 degrees, and 
by Maddox as between 0 and 8 degrees. The possibility that physi- 
ologic exophoria at the reading distance might be a concomitant of age 
presented itself and was investigated. 

Three hundred and two cases were examined for lateral heterophorias 
both in distant vision and at the reading distance. Ninety of the 
patients were presbyopic (40 years of age and over), and 212 were non- 
presbyopic (39 years of age and younger). These 2 groups were com- 
pared statistically, and the data are presented in table 1. 


TaBLE 1.—Statistical Comparison of Presbyopic and Nonpresbyopic Groups 

















Distant Vision Reading Distance 
Num- - a aot aa ———— pec 
ber Probable Probable 
of Error of Error of 
Age Groups Cases Median Median Qi Qs Median Median Qi Q: 
Nonpresbyopic, 0-39 years.. 212 0.149 0.123 0.641 0.940 0.175 0.680 0.609 0.961 
Ex. Es. Ex. Ex. Es. Ex. 
Presbyopic, 40 years +..... 90 1.552 0.196 0.916 0.333 7.000 p.462 4.187 10.375 
Ex. Es. Ex. Ex. Ex. Ex. 
Differences between group 
Ee eee aca 1.403 er cones 6.825 0.052 





* In this table and table 2 all of the figures represent prism diopters. Ex. indicates 
exophoria; Es., esophoria. 


It will be seen that the presbyopic group is the more exophoric both 
in distant vision and at the reading distance. In near vision, in which 
physiologic exophoria is expected, it is most significant that the non- 
presbyopic group is practically orthophoric, presenting a median lateral 
lieterophoria of 0.398 prism diopter of exophoria, while the presbyopic 
group presents a pronounced median exophoria of 7.000 prism diopters. 
The differences between the medians of the 2 groups for distant vision 
and for the reading distance were examined for error and were found 
to be statistically reliable, the difference being 45 times the probable 
error for the distant vision comparison, and 133 times the probable error 
for the reading distance. 

In order to learn whether physiologic exophoria appears suddenly at 
the onset of the presbyopic period, or whether it manifests itself in 


From Harvard University. 


1. Eames, T. H.: A Comparison of the Ocular Characteristics of Unselected 
and Reading Disability Groups, J. Educational Research 25:211 (March) 1932; 


Eye Defects in Reading Disability, Eye, Ear, Nose & Throat Monthly 10:124 
(April) 1931. 
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gradually increasing amount in relation to age, the 2 groups were sub- 
divided as follows: 1. Patients 19 years of age and younger. 2. Those 
20 through 39 years of age. 3. Those 40 through 59 years of age. 4. 
Those 60 years of age and older. 

These groups were treated in the same manner as the larger ones, 
and the data are presented in table 2. It will be seen that the distant 
vision medians of all groups fall on the exophoric side of the mid or 
orthophoric point of the distribution, and that in only 1 case does the 
median exceed 1 prism diopter of exophoria. The group medians for 
the reading distance distributions present a gradually increasing scale in 


TABLE 2.—Comparison of Four Groups 








; Distant Vision Reading Distance 
Num- -— a —J TF 
ber Probable Probable 
of Error of Error of 
Age Groups Cases Median Median Qi Qs Median Median Qi: Qs: 


CIR. oso 66 Soe ccase 144 0.026 0.221 0.600 0.653 0.175 0.680 0.609 0.961 
Ex. Es. Ex. Ex. Es. Ex. 


ss kioisccecccnces 69 1.093 0.509 0.579 2.327 5.125 2.305 1.866 
Ex. Es. Ex. Ex. Ex. 


GD-OD PORES... o6. cas vcccsvacec 0.285 A 0.857 1.454 6.444 2.624 3.600 
Ex. Es. Ex, Ex. Ex. 


60 years + : 0.500 1.500 1.687 8.250 J 4.875 
Es. Ex. Ex. Ex. 








relation to age. The high correlation between the advance of age and 
the increase in physiologic exophoria is evident on inspection of the 
figures presented. The probable errors of the medians presented in 
table 2 are somewhat greater than those of the medians of the 2 larger 
groups. This is regarded as being due to the smaller number of cases 
in the distributions. 


SUMMARY 

1. Physiologic exophoria increases gradually as the amplitude of 
accommodation decreases. 

2. It increases gradually with age; hence, any estimate of the 
physiologic amount of exophoria in any case must be made in relation 
to the age of the patient. 

3. Statements that a certain given amount of exophoria is physiologic 
are incorrect unless the age level is specified. 
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Ophthalmologic Review 


EpITeEpD By Dr. FrANciIS HEED ADLER 


ASTEROID BODIES IN THE VITREOUS 


C. W. RUTHERFORD, M.D. 
IOWA CITY 


Asteroid bodies in the vitreous, snowball opacities, asteroid hyalitis 
or Benson’s disease is a condition in which small, solid, stellate, 
spherical or disk-shaped bodies are suspended in a substantially normal 
vitreous. 

The opacities occur in strands or as discrete bodies without orderly 
arrangement. They are creamy, flat-white or shiny in appearance when 
viewed with the ophthalmoscope but sparkle brightly under the more 
intense illumination of the slit-lamp. By transmitted light they are dark. 
The ophthalmoscopic picture suggests stars on a clear night, an astro- 
nomical chart, snowballs, snowball blossoms or droplets of white paint 
suspended in water. When the globe is rotated, the bodies move with 
wavelike undulations; they do not settle to the bottom of the vitreous 
chamber but return to their original positions after limited excursions. 
They are to be found in the whole vitreous or in any part of it, from 
the region of the ora serrata to that of the disk, and they have been seen 
on the surfaces of the detached parts of detached retinas. 

There is no recorded evidence that the presence of these bodies is 
responsible for reduced vision or any other symptom, or that their size 
and number have been modified by any treatment. 

Asteroid bodies may be confused with synchysis scintillans. In the 
latter condition the bodies have a flat, angular, crystalline or metallic 
appearance, and when disturbed by a quick movement of the globe they 
settle rapidly as a shower of glittering golden or silvery tinsel-like 
particles to the bottom of the vitreous chamber, where they remain until 
disturbed again. The vitreous is usually fluid. No attempt seems to 
have been made to distinguish between the two conditions until 1894, 
and the confusion of titles continues to appear in the literature. 


From the Department of Ophthalmology of the State University of Iowa 
Hospital and College of Medicine. 


‘Read before the Colorado Congress of Ophthalmology and Otolaryngology, 


. July :22, 1932. 
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Reports of asteroid bodies are infrequent. Dor’ found thirty-two 
cases in 82,732 patients, but this number probably included both asteroid 
bodies and synchysis scintillans. In the following review the cases are 
noted in the chronological order in which they were published. An 
attempt is made to exclude synchysis scintillans, although uncertainty 
exists in some instances. The list of published cases is supplemented 
by a digest of the records of ten patients seen by Dr. C. P. Clark and 
by the records of eighteen patients from the eye clinic of the hospital 
of the State University of Iowa. Irrelevant evidence is omitted. 


CASES FROM THE LITERATURE 


Webster,? in 1883, reported four cases of bright vitreous opacities. Two patients 
evidently had fluid vitreous and true synchysis scintillans. Another patient, a 
woman, aged 40, had opacities in the left eye. She gave a history of spinal injury 
at the age of 17 years. Crystals which were apparently attached to a weblike 
structure made limited excursions on movements of the eye. The fourth patient, 
a woman, aged 76, had opacities in the right eye. The vitreous of this eye was 
studded with small, round, white dots, among which were glittering crystals. 
There were changes in the lens of each eye and patches of xanthelasma at each 
inner canthus. 

D’Oench,? in 1889, reported the case of a man, aged 45, whose right eye was 
involved. He had a detachment of the retina; numerous small white dots were 
seen throughout the detached part. 

Valk,* in 1889, reported two cases. One was that of a man, aged 73, 
whose left eye was involved. The vitreous was not fluid. The other was 
that of a man, age not stated, whose left eye was likewise involved. He had a 
paralytic convergent strabismus of this eye following a contusion. The vitreous 
was not fluid. 

Benson,® in 1894, gave the first report that distinguished asteroid bodies from 
synchysis scintillans. A man, aged 62, had asteroid opacities in the right eye. He 
had had syphilis thirty years before. The whole vitreous was studded with small, 
smooth, fixed spheres of a light cream color. They bore a remarkable resemblance 
to the stars on a clear night. In the discussion, Argyll Robertson spoke of his 
patient and remarked that the vitreous bodies resembled snowballs. These are the 
earliest descriptions of the appearances of the bodies that I found. 

Pollack,® in 1896, reported the case of a woman, aged 51, whose right eye was 
affected. That eye was blind and contained areas of atrophy and choroiditis. The 
patient had bilateral glaucoma and acute articular rheumatism. 


1. Dor, H.: Frequency of Synchysis Scintillans, abstr. in Jackson, E.: 
Ophthalmic Year Book, Chicago, Yearbook Publishers, 1909, vol. 6, p. 228; abstr., 
Ophthalmoscope 8:40 (Jan.) 1910. 

2. Webster, D.: Synchysis Scintillans, Arch. Ophth. 12:179 (March) 1883; 
Arch. f. Augenh. 14:126, 1884. 

3. D’Oench, F. E.: A Peculiar Case of Detachment of the Retina, M. Rec. 
35:268 (March 9) 1889. j 

4. Valk, Francis: Fatty Degeneration of the Vitreous Body, M. Rec. 35:569 
(May 25) 1889. 

, 5. Benson, A. H.: A Case of “Monocular Asteroid Hyalitis,” Tr. Ophth. Soc. 
U. Kingdom 14:101, 1894. 

6. Pollack, A.: Ein Fall von eigentiimlicher punktformiger Glaskérper- 

triibung, Beitr. z. Augenh. 24:83, 1896; abstr., Zentralbl. f. Augenh. 20:529, 1896. 
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Seaman,’ in 1906, reported opacities in the right eye of a man, aged 55. He 
had no color perception. Later, multiple sclerosis developed. 

Black,® in 1909, reported the case of a man, aged 75, with opacities in the right 
eye. He had retinal and general arteriosclerosis and rheumatism. 

Wiegmann,® in 1909, reported the case of a man, aged 57, who had opacities in 
both eyes, profuse retinal hemorrhages in the right eye and general arterio- 
sclerosis. 

Stark,?° in 1917, reported three cases. The first was that of a man, aged 64, 
who had opacities in his right eye. He was addicted to the use of tobacco and 
alcohol. He had central scotomas in each field. His urine showed some albumin 
and a few granular casts. The Wassermann reaction of the blood was weakly 
positive. The second case was that of a locomotive engineer, aged 60, who had 
opacities in his right eye. He was addicted to the use of alcohol. The third case 
was that of a Mexican woman, aged 35, who had opacities in her right eye. She 
complained of symptoms of asthenopia. The Wassermann reaction of the blood was 
negative. 

Holloway,11 in 1917, reported four cases. The first was that of a man, aged 74, 
who had incipient opacities in the lens, snowball opacities and strands in the 
vitreous and pigment blotches from old choroiditis in the right eye. Casts were 
found in the urine. The second case was that of a man, aged 50, who had 
opacities in his left eye. He was first examined in 1912, when hemorrhages, 
minute dilatations of the fine retinal vessels and signs of old choroiditis were found 
in the left eye. He had alopecia areata and gastro-intestinal disease. His blood 
pressure was 110 systolic and 80 diastolic at that time. In 1919, it was 135 systolic 
and 110 diastolic. The third case was that of a woman, aged 55, who had opacities 
in her left eye, with an old choroiditis. Her right eye showed choroiditis, hemor- 
rhages, punctate, yellowish dots and slight retinal sclerosis. She had a digestive 
disturbance. The Wassermann reaction of the blood was negative. The fourth 
patient, a woman, aged 73, had vitreous opacities and incipient lenticular opacities in 
both eyes. She also had sclerosis of the retinal vessels and profuse retinal hemor- 
rhages in one eye. She suffered from arthritis. The Wassermann reaction of the 
blood was negative. None of these four patients had fluid vitreous. 

Vogt,!2 in 1921, published a description of the slit-lamp appearances in two 
cases. One patient was a woman, aged 61, who had opacities in her right eye. She 
had bilateral senile cataracts of the coronary type. The slit-lamp revealed snow- 
white round or disk-shaped particles on the framework of the vitreous, which was 
semifluid and degenerated. The other patient was a man, aged 58, who had 
spherical bodies in his right eye. Diabetic changes were found in both retinas. 
Vogt classified these as cases of synchysis scintillans. According to this author the 


7. Seaman, G. E.: Cholesterin Crystals in the Vitreous with Optic Atrophy, 
Ophth. Rec. 15:139 (April) 1906. 

8. Black, N. M.: Cholesterin Crystals in the Vitreous, with Calcareous 
Infiltration of the Corneas, Ophth. Rec. 18:201 (April) 1909. 

9. Wiegmann, E.: On Synchysis Scintillans, Wchnschr. f. Therap. u. Hyg. d. 
Auges 12:353 (Aug. 12) 1909; abstr., Ophthalmoscope 8:40 (Jan.) 1910. 

10. Stark, H. H.: Three Cases of Unusual Vitreous Opacities, Arch. Ophth. 
46:38 (Jan.) 1917. 

11. Holloway, T. B.: Asteroid Hyalitis, Tr. Am. Ophth. Soc. 15:153, 1917; 
Arch. Ophth. 47:50 (Jan.) 1918. 

12. Vogt, A.: Atlas of the Slit-Lamp Microscopy of the Living Eye, Italian 
edition, Berlin, Julius Springer, 1921, p. 162. 
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first reports on this condition as seen with the slit-lamp were made by Erggelet 1° 
in 1914; I found none of earlier date. 

Verhoeff,}4 in 1921, reported the results of histologic and chemical examinations 
of an enucleated right eye. The patient was a man, aged 75. This eye had been 
examined in 1908; a hemorrhagic retinitis was present, but the vitreous was not 
liquefied. In 1919, the patient had an acute glaucoma, for which the eye was 
enucleated. The macroscopic examination showed numerous punctate retinal 
hemorrhages and multitudes of minute white dots in the anterior half of the 
vitreous, which was of normal consistence. The microscopic examination showed 
clump cells in the iris, hyaline degeneration of the stroma of the ciliary processes, 
numerous vacuoles in the anterior and posterior cortices of the lens, numerous small 
hemorrhages in the inner layers of the retina, edema on the nasal side of the disk, 
senile macular changes, retinal endovasculitis, newly formed capillaries from the 
disk into the vitreous and venous congestion of the choroid. Numerous faintly 
staining spherical bodies, from 0.09 to 0.009 mm. in diameter, were present in the 
anterior half of the vitreous. From the chemical examination it was learned that 
“the opacities consist chiefly of calcium soaps, calcium carbonate, and certain 
amounts of fatty or lipoid substances in various grades of stability.” 

Black,15 in 1921, presented a patient in whom opacities were present in both 
eyes. 

Holloway,?® in 1922, reported four more cases. The first patient was a man, 
aged 70, with opacities in the left eye. He had been examined in 1904. At that 
time his pupils were small, unequal, irregular in contour and sluggish in reacting. 
He had choroidal erosions in the left eye. He gave a specific history. With 
advancing years, lens changes and sclerosis of the retinal vessels occurred. He 
was reexamined in 1919. By that time choroidal changes had occurred in the right 
eye and many asteroid bodies had appeared in the left. The second patient was a 
man, aged 60, with opacities in both eyes. No significant evidence of disease was 
‘found. The third patient was a man, aged 50; he had opacities in the right eye, 
with retinal angiosclerosis, silver wire arteries and irregular vessel lumina, cross- 
ing phenomena, perivasculitis and also the exudates and hemorrhages that suggest 
thrombosis. The blood pressure was 205 systolic and 140 diastolic; he had chronic 
diffuse nephritis, senile arteriosclerosis, myocardial hypertrophy, relative mitral and 
aortic regurgitation and hepatic congestion. The fourth patient was a woman, aged 
64, who had asteroid opacities of the vitreous, incipient lens changes and angio- 
sclerosis in the right eye. 

Weidler,17 in 1922, reported the case of a Jewish woman, aged 54, who had 
opacities in the right eye. The asteroid bodies increased in numbers during eight 
years of observation, and finally became arranged in chainlike formations. She 
had glaucoma of the left eye. 


13. Erggelet, H.: Klinische Befunde bei fokaler Beleuchtung mit der Gull- 
strandschen Nernstspaltlampe, Klin. med. f. Augenh. 53:449, 1914. 

14. Verhoeff, F. H.: Microscopic Findings in a Case of Asteroid Hyalitis, 
_Am. J. Ophth. 4:155 (March) 1921. 


15. Black, N. M.: Cholesterin Crystals or Asteroid Hyalitis, Am. J. Ophth. 
4:380 (May) 1921. 


16. Holloway, T. B.: Snowball Vitreous Opacities, Am. J. Ophth. 5:100 
(Feb.) 1922. 


17. Weidler, W. B.: Asteroid Bodies in the Vitreous, Arch. Ophth. 51:179 
(March) 1922. 
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Tenner,!® in 1922. reported finding these opacities in the left eye of a man, aged 
60, with thrombosis of the central vein of the retina. The patient had had two 
attacks of “stroke.” 

Contino,!® in 1923, under the title of “Asteroid Bodies in the Vitreous,” wrote 
about a variety of bodies that are not under consideration here. 

Ball,2° in 1924, reported the case of a man, aged 62, with opacities in the left 
eye. He had had two attacks of influenza. He had dental sepsis and was addicted 
to the use of tobacco. 

Bachstez,21 in 1924, reported three cases, after having made histologic and 
chemical examinations in two of them. The first patient was a man, aged 72; the 
affected eye was not stated. He had carcinoma of the gallbladder and a nevus in 
the ciliary body. The globe was studied. The second patient, aged 64, had both 
eyes involved. One lens had incipient changes in the posterior cortex. Cancer of 
the liver, degeneration of the myocardium and atheroma of the aorta were found. 
Death was due to carcinoma of the peritoneum with metastases to the lungs. One 
globe was studied. The third patient was a man, aged 75; the affected eye was not 
stated. He had carcinoma of the gallbladder and anterior choroiditis. Chemical 
examination of the two eyes revealed the presence of calcium soaps. Histologic 
examination showed drusen bodies, choroidal foci anteriorly, nutritional changes 
in the vessels and perivascular and other infiltrates; the vitreous was not liquefied. 
Bachstez concludes that histologic changes do not explain the condition. 

Stark,2? in 1924, reported the case of a man, aged 31, with opacities in both 
eyes. At the first examination stringy floaters, but no asteroid bodies, were found 
in the anterior vitreous. The Wassermann reaction of the blood was negative. 
Dental sepsis was present. The diagnosis was incipient tuberculosis. Two months 
later both eyes showed asteroid bodies. The ocular diagnosis was bilateral tuber- 
culous cyclitis with exudates in the vitreous. 

Thompson,?3 in 1925, recorded the case of a man, aged 62, but the affected eye 
was not stated. Round white bodies were present. In the discussion, T. H. Butler 
said that a resistant glaucoma had developed. 

Cohen,?4 in 1925, reported the case of a man, aged 60, who had opacities in the 
left eye. 

Bailey,25 in 1926, related the case of a man, aged 50, in whose right eye opacities 
were present. Bilateral retinal hemorrhages, fibrous proliferations and areas of 
retinal detachment were observed. There was a history of cough and pulmonary 
hemorrhages; tubercle bacilli were found in the sputum. The sugar content of the 
urine was 7 mg. per hundred cubic centimeters. 


18. Tenner, A. S.: Asteroid Hyalitis with Thrombosis of the Central Vein of 
the Retina, Arch. Ophth. 51:507 (Sept.) 1922. 

19. Contino, A.: Asteroid Bodies in the Vitreous, Ann. di ottal. e clin. ocul. 
51:63, 1923; abstr. in Jackson, E.: Ophthalmic Yearbook, Chicago, Yearbook 
Publishers, 1924, vol. 20, p. 206. 

20. Ball, J. M.: Asteroid Hyalitis (Benson’s Disease), Am. J. Ophth. 7:138 
(Feb.) 1924. 

21. Bachstez, Ernst: Ueber den klinischen, chemischen und histologischen 
Befund bei der Scintallatio Corpora-vitrei, Ztschr. f. Augenh. 54:26, 1925. 

22. Stark, H. H.: Asteroid Hyalitis, Tr. Am. Ophth. Soc. 22:315, 1924; Am. 
J. Ophth. 7:770 (Oct.) 1924. 

23. Thompson, A. H.: Snowball Opacities in the Vitreous, abstr., Lancet 1: 
1030 (May 16) 1925; abstr., Arch. Ophth. 54:502 (Sept.) 1925. 

24. Cohen, Martin: Asteroid Hyalitis, Arch. Ophth. 54:494 (Sept.) 1925. 

25. Bailey, John: Asteroid Hyalitis, Am. J. Ophth. 9:760 (Oct.) 1926. 
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Mathewson,?¢ in 1927, reported three cases. The first patient was a woman, 
aged 66, who had opacities in her left eye. The second, a man, aged 54, had them 
in both eyes. The asteroid bodies were present, both without arrangement and in 
ribbon-like formations. The patient had urinary calculi and a lesion of the heart. 
The third patient was a man, aged about 55, who had opacities in the left eye, with 
retinochoroiditis. The Wassermann reaction of the blood was doubtful. 

Linn,?7 in 1928, presented a man, aged 68, with opacities in an amblyopic left 
eye; the ophthalmoscope revealed atrophy of the disk and retinal vessels, stringy 
masses in the vitreous and asteroid bodies. In the right eye it showed a yellowish- 
white disk, sclerotic vessels, some senile atrophy of the retina and a slight capsular 
opacity of the lens. 

Clapp,?8 in 1929, recorded two cases with histologic and chemical examinations 
in both. One patient, a man, aged 30, had opacities in his right eye, with traumatic 
iridocyclitis. The other, a man, aged 58, also had them in his right eye. He had 
a cylindroma of the right maxillary sinus. Calcium soaps were found in both these 
eyes. 

Holloway and Fry,?® in 1929, recorded a similar examination in the case of a 
man, aged 69, who had opacities in his right eye and chronic glaucoma. He 
developed acute glaucoma, acute cardiac dilatation and tuberculous lesions in the 
apexes of the lungs. Death was due to coronary thrombosis and bronchopneumonia. 
A palmitate or stearate, or both, carbonate, calcium and probably lipoids in combi- 
nations were found in this eye. ' 

Samuels,®° in 1930, reviewed the opacities commonly found in the vitreous, but 
did not describe these asteroid bodies specifically. 

Gallenga,?1 in 1931, reported a case in which there was a herniation of the 
vitreous with snow-white flakes moving freely in the aqueous chamber. The 
abstract does not state if the eye was or was not aphakic. 

Casten,2 in 1932, reported the case of a woman, aged 43, in whom opacities 
were present in both eyes. She had retinitis pigmentosa. The Wassermann reac- 
tion of the blood was negative. The blood calcium was 10.3 mg., the blood 
cholesterol 230 mg. and the blood sugar 90 mg. In the discussion, Dr. Rowland 
mentioned three of his patients: One, aged 84, had both eyes involved; the other 
two, aged 75 and 64, each had one eye affected. 

Griffith,?3 in 1932, reported the cases of two men, aged 68 and 53, each of whom 
had opacities in one eye. By the slit-lamp, the bodies were dead white and round. 


26. Mathewson, G. H.: Cases of Asteroid Hyalitis, Am. J. Ophth. 10:53 
(Jan.) 1927. 

27. Linn, J. G.: Presentation of a Case, Am. J. Ophth. 11:813 (Oct.) 1928. 

28. Clapp C. A.: Crystalline Deposits in the Vitreous with a Report of Two 
Cases of Calcium Soaps; Studied Microscopically and Histo-Chemically, Tr. Am. 
Ophth. Soc. 27:157, 1929. . 

29. Holloway, T. B., and Fry, W. E.: Microchemical and Histological Find- 
ings in a Case of Asteroid Hyalitis, Tr. Am. Ophth. Soc. 27:165, 1929. 

30. Samuels, Bernard: Opacities in the Vitreous, Tr. Ophth. Soc. U. Kingdom 
§0:414, 1930; abstr, Am. J. Ophth. 14:386 (April) 1931. 

31. Gallenga, Riccardo: “Scintillatio Nivea” of the Vitreous in the Anterior 
Chamber, with Particular Reference to Etiopathogenesis, Arch. di ottal. 38:398 
(July-Aug.) 1931; abstr., Am. J. Ophth. 15:465 (May) 1932. 

32. Casten, V. G.: Asteroid Hyalitis and Retinitis Pigmentosa, Am. J. Ophth. 
15:639 (July) 1932. 
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Dr. C. P. Clark,?4 Indianapolis, sent me notes on ten patients whom he had 
observed in a perjod of seven years. (a) A man, aged 70, had the right eye 
involved. He had bilateral retinal angiosclerosis. The blood pressure was 145 
systolic and 90 diastolic. (b) A man, aged 80, had both eyes affected, but the 
condition was more marked irt the left. He had bilateral retinal angiosclerosis with 
hemorrhages and edema of the disks. The right fundus presented the picture of 
thrombosis of the central retinal vein. (c) A man, aged 60, had opacities in both 
eyes, with bilateral retinal angiosclerosis. (d) A woman, aged 62, had both eyes 
affected. Retinal arteriosclerosis was present. She had had influenza one year 
before. She also had cardiac insufficiency and albuminuria. (¢) A woman, aged 
68, had opacities in her right eye, with optic atrophy and retinal arteriosclerosis. 
There was a history of contusion four years before. (f) A woman, aged 46, had 
the left eye affected. (g) A man, aged 57, had opacities in the right eye. He had 
acquired syphilis at the age of 18 years. He had thoracic aortitis and evidence of 
paresis. (h) A man, aged 60, had opacities and retinal arteriosclerosis in the left 
eye. (+) A man, aged 57, had both eyes involved. He had bilateral primary optic 
atrophy and Argyll Robertson pupils. The Wassermann reaction of the blood was 
four plus. (7) A woman, aged 62, had opacities in her left eye, with retinal 
arteriosclerosis and secondary optic atrophy. The blood pressure was 138 systolic 
and 78 diastolic. 


REPORTS OF CASES 


The following eighteen cases are from the records of the eye clinic 
in the State University of Iowa Hospital. 


Case 1—A woman, aged 69, had opacities and incipient cataract in the right 
eye. She had diabetes of eleven years’ duration. The Wassermann reaction of 
the blood was negative. 


Case 2.—A woman, aged 70, had opacities in both eyes. The right lens con- 
tained bubbles; the left was clear. Bilateral arteriosclerotic retinitis and drusen 
bodies were present. The blood pressure was 196 systolic and 94 diastolic. She 
had spastic colitis. There was a nodular enlargement of the thyroid; the basal 
metabolic rate was —5.8. The Wassermann reaction of the blood was negative. 


Case 3.—A man, aged 78, had snowball opacities in his right eye and degen- 
erative vitreous opacities in his left. Bilateral chronic conjunctivitis and 
meibomitis were present. He had general arteriosclerosis; the blood pressure was 
168 systolic and 84 diastolic. A gastro-intestinal condition was relieved by the 
Sippy management. The Wassermann reaction of the blood was negative. 


Case 4.—A man, aged 62, had opacities in the left eye. He had Argyll 
Robertson pupils. The Wassermann reaction of the blood was four plus. The 
diagnosis was syphilitic aortitis. Autopsy revealed carcinoma and syphilitic ulcer 
of the stomach and toxic neurosyphilis. The macroscopic examination showed 
scirrhous adenocarcinoma of the stomach with metastases to the mesenteric lymph 
nodes, healed endocarditis of the arteriosclerotic type, aortitis, aortic stenosis and 
insufficiency, calcareous degeneration of the pulmonary valve, cardiac hypertrophy, 
pulmonary congestion and edema, fibrous pleurisy and congestion of the liver. 
Microscopic examination showed chronic myocarditis, scarred liver, syphilis, 
and chronic passive congestion of the liver and early degeneration of the posterior 
columns of the cord. 





34. Clark, C. P.: Personal communication. 
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Case 5.—A woman, aged 62, had opacities in her left eye. She had ptosis of 
the right kidney, chronic infective arthritis, infective polyneuritis of the extremities 
and a psychoneurosis. The Wassermann reaction of the blood was negative. 


Case 6.—History.—A woman, aged 55, had opacities in her left eye. She was 
admitted to the hospital on Oct. 11, 1928. There had been a loss of weight during 
the last three years. About one year ago she caught cold; she had cough, fever 
and night sweats; the latter had persisted for several weeks. In July, 1927, she 
became very weak and had afternoon and evening fever. She complained of fre- 
quent vomiting after eating and had soreness under both costal margins. 


Examination.—Emaciation and pallor of the skin were marked. The chest was 
fairly well developed; resonance was impaired over both apexes; a few moist 
rales were present. There was an aortic systolic murmur. The blood pressure 
was 98 systolic and 42 diastolic. In the right side of the abdomen was some full- 
ness, and under the right costal margin was an irregular, fairly firm, freely movable 
mass which was not tender, although there was some deep tenderness in this 
region. The spleen was not palpable. Cystoscopy gave negative results. The 
pupils were each 2.5 mm. in diameter, round and equal in size; they reacted to 
light properly. The disks were hyperemic, their borders were blurred and there 
were no physiologic cups; the’ retinal veins were enlarged and tortuous. Small 
hemorrhages were present in the right eyeground. The roentgenograms were 
negative. 

Laboratory Examination—The hemoglobin was 30 per cent; there were 
2,540,000 red blood cells and 7,500 white blood cells. The Wassermann reaction of 
the blood was negative. The urine showed traces of albumin and a few casts; 
the specific gravity was from 1.010 to 1.020. The output of dye was 41 and 25 
per cent. The sugar tolerance was normal. 


Course-—The red blood cells decreased to 1,650,000. Five transfusions of from 
125 to 500 cc. of blood were given, and the red blood cells were raised to 2,475,000, 
but the patient’s strength was not increased. There were a great many convulsive 
seizures varying from mild localized twitchings, which might appear in any area, to 
severe generalized convulsions. The patient died on Jan. 8, 1929, following a 
prolonged profound coma. 

The diagnosis was hypernephroma of the right kidney, with metastases to the 
lungs. 


Autopsy.—The macroscopic diagnosis was suprarenal cell carcinoma of the right 
kidney with metastases to the lungs, suprarenais and left kidney; general arterio- 
sclerosis, and arteriosclerotic kidneys. The microscopic diagnosis was chronic 
passive congestion of the liver, septic spleen, chronic cystitis, chronic cervicitis and 
chronic cholecystitis. 

Microscopic examination of the ocular tissue showed the following: Corpora 
arenacea were in the arachnoid sheath of the nerve. The disk and adjacent retina 
were edematous. Cystic degeneration of the retina was present at the ora serrata. 
A serous detachment of the retina was found in the macular region. Clump cells 
were in the iris. The faintly stained round figures in the vitreous were cross- 
sections of asteroid bodies. 


Case 7.—A man, aged 65, had opacities in both eyes, but more marked in the 
left, with bilateral pigmentary degeneration of the retina. He had general and 
coronary arteriosclerosis, cardiac hypertrophy and decompensation. He was 
edentulous. The blood pressure was 106 systolic and 80 diastolic. Death was 
due to terminal bronchopneumonia. Autopsy showed the wall of the aorta, in 
places, to be two or three times the normal thickness; the intima was sclerosed 
and in it were cholesterol clefts and deposits of a granular amorphous material. 
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Case 8.—A Negro, aged 77, had opacities in his right eye. He had a hyper- 
mature cataract in the process of resorption, an oval pupil, iridodonesis, arcus 
senilis and a convergent strabismus. He had general arteriosclerosis, dental 
infection and hypertrophy of the prostate gland. The Wassermann reaction of the 
blood was negative. 


Case 9.—A woman, aged 63, had opacities in her left eye. She had had erysipelas 
of the eyelids and face two months before. She had arteriosclerosis; the blood 
pressure was 158 systolic and 80 diastolic. She also had hyperthyroidism; the 
pelvic and axillary hair was almost totally absent; her basal metabolic rate 
registered 32, 43.5, 44.7, 45 and, postoperatively, 22.2. There were stones and pus 
in the gallbladder, and a cholecystectomy was performed. The Wassermann reac- 
tion of the blood was negative. Roentgenograms showed calcification of the pineal 
body and some loss of calcium in the sellar region. 


CasE 10.—A woman, aged 72, had snowball and degenerative opacities in her 
left eye, with bilateral cataracts, chorioretinitis and drusen bodies. She had 
psoriasis. The Wassermann reaction of the blood was negative. The blood pres- 
sure was 140 systolic and 80 diastolic. The laboratory examination showed uric 
acid, 5.4; urea nitrogen, 11.9, and creatinine, 1. The peak of the dextrose tolerance 
curve was too high, and the decline was too prolonged. 


Case 11.—A woman, aged 47, had snowball opacities of the left eye and degen- 
erative opacities in her right eye. Drusen bodies were present in both eyes. The 
Wassermann reaction of the blood was four plus. She had infected sinuses and 
tonsils. There was a question of activity of tuberculous processes. 


Case 12.—A man, aged 56, had opacities in the left eye. He also had bilateral 
arteriosclerotic retinitis and papilledema with hemorrhages and exudates. Arterio- 
sclerosis was present; the blood pressure was 190 systolic and 130 diastolic. He 
had renal hypertension and dental infection. The Wassermann reaction of the 
blood was negative. The laboratory examination showed uric acid, 5; urea 
nitrogen, 21, and creatinine, 1. The urea clearance was 55.6 per cent of normal. 


Case 13.—A man, aged 38, had opacities in his left eye. A central scotoma 
appeared in the field for the right eye, and the central fields of both eyes were 
contracted. He had a psychoneurosis. 


Case 14.—A man, aged 59, had opacities in his right eye, with a complicated 
cataract, a low grade chronic uveitis, macular degeneration and some atrophic 
pigmentary degeneration of the peripheral zone of the retina. The left eye had a 
complicated cataract and uveitis. Arteriosclerosis was present, the Wassermann 
reaction of the blood was negative, and chemical analysis of the blood gave negative 
results. 


Case 15.—A man, aged 75, had asteroid opacities, retinal arteriosclerosis and 
degenerated areas in the macular region of the left eye. He had generalized 
arteriosclerosis and prostatic hyperplasia. The blood pressure was 140 systolic 
and 70 diastolic, and the Wassermann reaction of the blood was negative. 


Case 16.—A man, aged 42, had opacities in his left eye. He had a bilateral 
hemorrhagic retinitis; the veins were broad as in leukemic retinitis, but were 
darker red than is usually seen in that condition. He had an angioma of the left 
side of the face; it extended into the mouth and throat and superficially downward 
to the left side of the sternum. The spleen was enlarged. The blood pressure’ 
was 120 systolic and 80 diastolic. A blood examination showed hemoglobin 55 per 
cent, red blood cells 1,830,000 and white blood cells 650,000. The Wassermann 
reaction of the blood was negative. 
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{ 
Case 17.—A woman, aged 65, had opacities in her right eye, bilateral retinal 
arteriosclerosis, macular degenerative changes in her left eye and diabetes. 


Case 18.—A man, aged 80, had opacities in his left eye. He had pulmonary 
emphysema and arteriosclerosis. An examination of his venous blood gave the 
following determinations: cholesterol, 294; lipoid phosphorus, 12, and total fat, 692. 


Note.—After this article had gone to the printer, case 19 was observed. A man, 
aged 61, had asteroid opacities in both eyes. Two weeks before admission he had 
had an injury to his left eye. He had partial paralysis of the left upper lid and the 
left superior rectus and diplopia. The right pupil was 3 mm. and the left 2 mm. 
in diameter; the latter reacted sluggishly. Retinal arteriosclerosis was evident in 
the left eye. Pigmentary disturbances were present in both macular regions. Fine 
degenerative vitreous opacities were found in the right eye. The Wassermann 
reaction of the blood was negative. An examination of his venous blood gave the 
following determinations: cholesterol, 310; lipoid phosphorus, 13.2, and total fat, 737. 
This case is not included in the statistical summary. 


During the period of seven years, in which these eighteen cases of 
asteroid bodies were found, only one case of true synchysis scintillans 
was detected: A man, aged 49, had chronic bronchitis; otherwise 
examination gave negative results. Holloway ** stated that he had seen 
ten cases of atseroid bodies and two of synchysis scintillans. Feingold * 
said he had notes on eight cases of asteroid hyalitis but none on any case 
of synchysis scintillans. Clark saw three cases of synchysis scintillans 
among 3,300 patients; the three cases occurred in patients each under 
35 years of age. 

Chemical and histologic examinations of the vitreous and asteroid 
bodies were made by Verhoeff ** in 1921, by Bachstez ** in 1921 and in 
1924, by Clapp ?* and by Holloway and Fry *° in 1929, and by Hanssen ** 
in 1931. C. S. O’Brien examined the eye microscopically in case 6. No 
histologic examination has contributed to the knowledge of this condi- 
tion. Chemical examinations of the bodies have consistently shown com- 
binations that can be interpreted as calcium soaps. The bodies found 
in synchysis scintillans are believed to be composed of cholesterol 
crystals. 

Holloway ** stated that asteroid bodies should be differentiated from 
synchysis scintillans, rounded whitish bodies on detached retinas, white 
bodies in severe uveitis, pathologic conditions in the extreme periphery 
of the retina and the small white nodes in the vitreous in some cases of 
glioma of the retina. In this connection it is interesting to note that 
D’Oench’s patient had white dots on the detached portions of a detached 
retina, and that the patient reported by Stark,?* in 1924, had tuberculous 
cyclitis. 


35. Feingold, M.: Asteroid Hyalitis, Am. J. Ophth. 5:840 (Oct.) 1922. 

36. Bachstez, E.: Acid-Fat Lime as Basis for Scintillating Vitreous Bodies, 
Wien. med. Wchnschr. 71:1044, 1921; abstr. Am. J. Ophth. 5:414 (May) 1922. 

37. Hanssen, R.: The Pathological Anatomy of the Vitreous, Ztschr. f. 
Augenh. 76:77 (Dec.) 1931; abstr., Am. J. Ophth. 15:466 (May) 1932. 
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Among the etiologic possibilities to be considered are the affected 
eye, sex, age and associated ocular and general diseases. The eye 
affected has no apparent significance. In forty-one cases from the litera- 
ture in which the affected eye was designated, the right eye was specified 
nineteen times, the left eleven times and both eyes eleven times. Of 
Clark’s ten patients, the right eye was affected in three, the left in four 
and both eyes in three. Of the eighteen cases from the State University 
of Iowa Hospital, the right eye was affected in five, the left in eleven 
and both eyes in two. In the combined groups, the right eye alone was 
affected in twenty-seven cases, the left alone in twenty-six cases and 
both eyes in sixteen cases. The vision in affected eyes ranged from 
6/4.5 to total blindness. 

Sex may or may not be significant. In forty-three cases from the 
literature in which the sex was mentioned, thirty-two patients were men 
and eleven were women. In Clark’s ten cases, six patients were men and 
four were women. In the eighteen cases reported here, ten of the 
patients’ were men and eight were women. In 67 per cent of the com- 
bined groups of cases, the patients were men. 

The age has apparent significance. In forty-six cases from the 
literature in which the age was stated, three patients were in the fourth 
decade of life, three in the fifth, thirteen in. the sixth, sixteen in the 
seventh, ten in the eighth and one in the ninth; the ages ranged from 30 
to 84 years, and the average age for the group was 60 years. In Clark’s 
ten cases, one patient was in the fifth, two in the sixth, five in the 
seventh and one each in the eighth and ninth decades; the ages ranged 
from 46 to 80 years, and the average age was 62 years. In the 
eighteen cases reported here, one patient was in the fourth decade, two 
in the fifth, three in the sixth, six in the seventh, five in the eighth and 
one in the ninth. The ages ranged from 38 to 80 years, and ithe average 
age was 63 years. In the combined groups, 86 per cent of the patients 
were older than 49 years, and the average age was 61 years. Westpfahl ** 
found the average age to be 64 years in the forty cases he reported, but 
some of them may have been cases of true synchysis scintillans. 

Associated ophthalmic and general diseases are, for the present at 
least, to be considered of coincidental interest only. Patients who have | 
asteroid bodies frequently have no other discoverable lesion or disease. 
Few patients have asteroid bodies regardless of the character of their 
disease. Verhoeff thinks that intra-ocular angiosclerosis in association 
with an altered condition of the blood is a factor. Clapp believes that 
syphilis, tuberculosis and angiosclerosis are important. Of Clark’s ten 
patients, seven had ocular or general arteriosclerosis and two had 
syphilis. Of the eighteen patients from the University of Iowa Hos- 


38. Westpfahl, H. A.: Synchysis Scintillans, Arch. f. Augenh. 78:1, 1914; 


abstr., in Jackson, E.: Ophthalmic Yearbook, Chicago, Yearbook Publishers, 1914, 
vol. 11, p. 253. 
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pital, arteriosclerosis was present in eleven, syphilis in two, carcinoma 
in two and diabetes in two, and tuberculosis was suspected in two cases. 
The Wassermann reaction of the blood was positive in two cases and 
negative in twelve; it had not been recorded in four histories. 

Holloway ?* concluded that the basic process might well be analogous 
to that which causes the formation of gallstones. This speculation, 
while it leaves the question as undecided as ever, constitutes an excellent 


working hypothesis for the study of the eticlogy of asteroid bodies in 
the vitreous. 
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News and Notes 


Epitep By Dr. JoHN HERBERT WAITE 


PERSONAL 


Dr. A. Pillat, of Vienna, at present Director of the Eye Department 
of the Union Medical College, in Peiping, China, has been appointed 
head of the Eye Department of the Lainzer-Krankenhaus of the City of 
Vienna, as successor to Professor Lauber, who is now in Warsaw. 


GENERAL 


Memorial to Theodor Axenfeld.—The tablet commemorating 
Theodor Axenfeld is ready to be placed in the lecture room of the 
University Eye Clinic, in Freiburg. It gives a full-face picture of the 
late master, and is the work of Professor Rickert, of Beilefeld. The 
subscriptions for this memorial came from all parts of the world. 


Folia Ophthalmologica Orientalia.—Folia Ophthalmologica Orien- 
talia, a new journal which is being published in Jerusalem by Dr. Aryeh 
Feigenbaum, assisted by a great many collaborators among whom are 
Prof. Harry Friedenwald, of Baltimore, and Drs. Butler, Elliot and 
MacCallan, of England, is intended to serve the eastern and southern 
sections of the Mediterranean country, Mesopotamia and Persia. Con- 
tributions will be in English, French and German. There is undoubtedly 
a large field for this new journal to cover, as ophthalmology in that part 
of the world has many interesting peculiarities. The plan of this journal 
was submitted to Theodor Axenfeld in 1927, and received his approval. 
The first number contains the following articles: “Fifty Years of 
Ophthalmological Progress in Egypt,” Dr. Meyerhof, Cairo; “The 
Special Features of Ophthalmic Practise in Tropical Countries,” Dr. R. 
H. Elliot, London; “The Microscopical Diagnosis of Trachoma,” 
Dr. Taborisky, Haifa; “Short Slit-Lamp Study on Corneal Vessels in 
Egyptian Trachoma,” Dr. R. P. Wilson, Giza; “Foreign Bodies of 
Ciliary and Retrociliary Region Proved by Digital or Diaphanoscopic 
Pressure,” Dr. A. Trantas, Athens; “Total Extraction of Cataract by 
Barraquer Method,” Dr. Bay and Dr. Attie, Cairo; “Observations on 
Acne Rosacea in Trachoma,” Dr. R. Peters, Basrah, Iraq; “Trachoma 
Among the Arabian Jews,” Dr. A. Sinai, Tel-Aviv; “Contribution to 
the Study of Bitemporal Hemianopsia in Pregnancy,” Dr. Shimkin, 
Caiffa, and “The Origin of Lenticonus Anterior,” Dr. Aryeh Feigen- 
baum, Jerusalem. With each article there is a summary in the two 
languages in which the complete paper did not appear. In addition, 
there are society reports, abstracts and book reviews. The price of the 
journal will be ten shillings (English) per year, and the address is Folia 
Ophthalmologica Orientalia, P. O. Box 476, Jerusalem, Palestine. 


Opening of the New Wills Hospital—On November 12 the new 
Wills Hospital was dedicated with appropriate ceremonies. Addresses 
of welcome were made by the Hon. J. Hampton Moore, Mayor of 
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Philadelphia, and Mr. Ernest T. Trigg, chairman of the Committee on 
Wills Hospital on the Board of City Trusts. The keys of the hospital 
were presented by the architect, Mr. Windrim, to the Honorable Francis 
Shunk Brown, president of the board of directors of City Trusts. The 
new hospital, an imposing structure of Georgia colonial design, a six 
story and basement structure, occupies half a city block, and has accom- 
modations for two hundred patients, public and private. The fully 
equipped hospital, exclusive of the site, cost $1,300,000. In the evening 
the Wills Hospital Society, consisting of staff members and graduates 
of the Wills Hospital, celebrated the occasion with a dinner held in the 
lobby of the new hospital. Dr. Paul J. Pontius, who is completing forty 
years of service on the staff, presided at the dinner. 


Exhibit of Section on Ophthalmology at Milwaukee.—The Section 
on Ophthalmology of the American Medical Association has appointed 
a special committee on section exhibit to cooperate with the Committee 
on Scientific Exhibit in promoting an exhibit on ophthalmology for the 
Milwaukee Session of the American Medical Association, June 12 to 16, 
1933. The special committee consists of Parker Heath, chairman, 
Detroit; Thomas D. Allen, Chicago, and Edward R. Ryan, Milwaukee. 
The closing date for applications i is February 13. Application blanks for 
the exhibit may be obtained from any member of the committee, or from 
the Director, Scientific Exhibit, 535 North Dearborn Street, Chicago. 














CORRECTION 


In the article by Dr. Elias J. Marsh, entitled, ‘““Lenticonus Pos- 
terior: Further Study,” in the December issue of the Arcuives (8: 804, 
1932), the word “vessels” in the sixteenth line of the first paragraph 
on page 809 should be changed to “conuses,” making the sentence read : 
“Most conuses were described as being at the pole,” etc. 
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Abstracts from Current Literature 
EpITtepD By Dr. WILLIAM ZENTMAYER 


Aqueous Humor 


THE INDEx oF REFRACTION OF THE AQUEOUS IN CATARACTOUS 
PATIENTS. C. GIANNANTONI, Ann. di ottal. e clin. ocul. 60: 161 
(March) 1932. 


The index of refraction of the aqueous and blood serum was esti- 
mated in twenty patients with senile cataract and in twenty normal 
patients of the same age range (from 50 to 74). Readings with the 
Abbé refractometer in the cataractous group varied from 13334 to 
13344, with an average of 13337 for the aqueous, while in normal 
subjects the average was 13333, varying from 13331 to 13337. The 
figures for the serum were also slightly higher in the cataractous than 
in the normal subjects. The highest average, 13340, was in patients 
with mature ‘cortical cataract; the next highest, 13338, in those with 
mature nuclear cataract, followed by 1337 for those with incipient cor- 
tical and incipient nuclear cataract, and 13336 for aphakic patients. The 
differences in readings for the serum were slight. Various theories of 
the pathogenesis of cataract are reviewed, the author’s findings inclining 
him to the view that certain substances may reach the aqueous from 
the blood stream, which exert a harmful effect on the lens fibers. 


(Bibliography. ) S. R. GIrrorp. 
Cornea and Sclera 


A Case oF Wuirte Fatty DysTROPHY OF THE CORNEAL PERIPHERY. 
M. Vannas, Klin. Monatsbl. f. Augenh. 87: 289 (Sept.) 1931. 


The author reports the case of a woman, aged 84, with fatty dys- 
trophy of the cornea which was white and opaque, ring-shaped and 
exactly in the periphery of both corneas. The rings were incomplete at 
a few places only. Numerous newly formed superficial vessels were 
seen within the opacities and also circumcorneally. The opacification 
could be localized with the slit-lamp in the anterior portion of the corneal 
stroma, while the epithelium was clear. Histologic examination proved 
the peripheral border of the epithelium to be thin, and Bowman’s mem- 
brane atrophic, yielding positive fat reaction. Numerous fat particles of 
various size were found in the thinned area of the epithelium, inter- 
spersed between the lamellae of the stroma which showed a weak mucine 
reaction. The origin of the fat was considered to be hematogenous. 


K. L. Stott. 
Experimental Pathology 


A CONTRIBUTION TO THE PATHOLOGY OF PAPILLOEDEMA. E. WOLFF 
and F. Davies, Brit. J. Ophth. 15: 609 (Nov.) 1931. 


In a short introduction, the authors state the views that have been 
expressed as to the pathogenesis of papilledema, and follow with 
personal observations covering their own experimental work. 





ABSTRACTS FROM CURRENT LITERATURE 


They give the following summary and conclusions : 


1. Nondiffusible dyes injected into the cranial subarachnoid space 
at pressures compatible with life do not enter the optic nerve. 


2. The claims of previous investigators to have produced papille- 
dema by the injection of fluids into the cranial subarachnoid space at 
pressures compatible with life are not upheld by the present study. 


3. Anatomic observations are made on the normal structure of the 
optic nerve head in the dog and man. 


4. Structural reasons are advanced for the special site of commence- 
ment of papilledema in man, and for the extent of distribution of the 
edematous fluid associated with papilledema. 


The article is profusely illustrated with colored drawings, photo- 


micrographs and black and white sketches. W. Zuurwaves. 


ADDITIONAL RESEARCH ON THE MuTUAL ACTION OF ISOLATED TUBER- 
CULOUS FocI IN THE SKIN AND CornEA. E. Cuyurcina, Klin. 
Monatsbl. f. Augenh. 87: 354 (Sept.) 1931. 


The author proved in an earlier paper that experimental tuberculous 
keratitis in rabbits assures a milder form after reinfection of the cornea 
of the same eye, or its mate (Klin. Monatsbl. f. Augenh. 85: 375 
[Sept.] 1930). The new series of experiments, published in the 
present article, furnishes proof that a decided mutual action exists 
between two isolated tuberculous foci. It makes no difference whether 
both are located in the cornea, or if one of them is established in another 
tissue of the body of the same animal. 

Two series of experiments were made. The rabbits of the first 
group received primary inoculations in the cornea and reinoculations 
in the skin of the leg. Those of the second group received the primary 
inoculation in the leg and the second in the cornea. All animals showed 
a milder development and shorter course of the process of healing in 
both foci. An isolated tuberculous focus in the cornea, therefore, 
produces a general relative immunity of the whole organism of the 
animal, protecting it against infection with tuberculous virus. 


A. L.. SPO4t. 
General Diseases 


OPHTHALMOLOGY IN AVIATION MepicinE. W. F. Horzer, Am. J. 
Ophth. 14: 905 (Sept.) 1931. 


The author discusses the growth of the aeronautic branch of the 
Department of Commerce, the classification of pilots and their visual 
requirements. Any candidate having a manifest hyperopia of 2 diopters 
or more will not be accepted. The importance of depth perception and 
ocular muscle balance is stressed, as lack of the latter causes errors of 
judgment in landing. The effect of fatigue is also discussed. The 
author concludes that the ophthalmologic examination of civil aviators 
is reasonably satisfactory, though there are still certain things to be 


desired. W. S. REESE. 
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NICKEL SENSITIZATION FROM WHITE GOoLp SPECTACLE FRAMES. 
A. W. McALtEsTER, JRr., and A. W. McA ester, Am. J. Ophth. 
14: 925 (Sept.) 1931. 


Three cases of dermatitis due to nickel contained in white gold 
spectacle frames are reported. In case 1 the patient had itching in the 
region of the inner canthus and inner half of the brow, which appeared 
after he began wearing white gold spectacles and disappeared when they 
were removed. In case 2 a papular lesion of both lids developed fol- 
lowing the wearing of white gold spectacles. The conjunctiva had the 
appearance of an atropine reaction and there was an erythema over the 
ears and at the alae of the nose. A nickel coin strapped to the forearm 
produced a rash similar to that of the face. In case 3 itching at the 
inner edge of the brow developed, and a nickel coin left on the arm for 
forty-eight hours produced an erythematous area, which was quite itchy. 


W. S. REESE. 


OcuLarR TUBERCULOsIS. J. URBANEK, read before the Ophthalmologi- 
cal Society of the United Kingdom ; to be published in the Transac- 
tions, 1932, vol. 52. 


According to the author, tuberculosis of some organ other than the 
eye was formerly a sine qua non for the diagnosis of ocular tuberculosis 
until the use of tuberculin as a diagnostic and therapeutic agent estab- 
lished it as the causative factor in relapsing vitreous hemorrhage, uveitis 
and disease of the retinal vessels. In many ocular cases, the tubercle 
bacilli seem unable to produce typical granulation tissue with central 
caseation, or even giant cell formation, so that there is no typical 
pathologic picture. Moreover, tuberculous infections of the eye are only 
rarely associated with severe lesions in other organs. The author uses 
Toenniessen’s tebeprotin for both diagnosis and treatment. Intra- 
cutaneous injections are first used to find the minimal reactionary dose, 
and the first therapeutic dose is one tenth of this dose, given sub- 
cutaneously. 

Urbanek classifies immunity reactions as follows: 


1. A person free from tuberculosis and who has never had the dis- 
ease shows no reaction to strong intracutaneous doses of tuberculin or 
tebeprotin. Such a person is said to be in a state of anergy. 


2. If a healthy person is infected, the organism tends to produce 
antibodies, as shown by tuberculin sensitiveness, or allergy. 

(a) If the course of the disease is favorable, the allergy become 
stronger as the antibodies increase, and very small doses of tebeprotin 
cause a positive reaction. 

(b) When the tubercles become encapsulated and bacilli disappear 
from the rest of the body, the allergy diminishes and, with complete 
healing, changes into a positive anergy, owing to the destruction of all 
bacteria. 

(c) In severe cases, the original allergy becomes progressively 
weaker, with an increase in toxin and a decrease in antibody formation, 
until the latter is completely stopped and a negative anergy results, owing 
to the complete destruction of all the defensive powers of the organism. 
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In this state (which never occurs in ocular cases, since the lungs are 
usually normal), death may result from the injection of tuberculin. 


The author used tebeprotin regularly for at least a year, and he 
reports good results in episcleritis, scleritis, sclerosing keratitis, peri- 
phlebitis retinalis and thrombosis of the central veins in young people, 
and also in certain cases of retrobulbar. neuritis due to a tuberculosis 
infiltration or a diseased blood vessel in the optic nerve. 


The author has cultured tubercle bacilli from the blood in two cases 
of uveitis, in which there were no ocular manifestations of tuberculosis. 
Also, many patients having perforating injuries of the globe were found 
to be strongly allergic to tuberculin. In one case of sympathetic ophthal- 
mia tubercle bacilli were found in the patient’s blood, and, with systematic 
treatment with tebeprotin, the sympathetic inflammation disappeared. 
Hence, the well known similarity of the histopathology of tuberculous 
uveitis and sympathetic ophthalmia may be causal rather than casual. 


W. F. Duccan. 
K. G. Proman, Acta 



















PoSTDIPHTHERITIC CHANGES IN THE EYE. 
ophth. 9: 221, 1931. 


Paresis or paralysis of accommodation is a common postdiphtheritic 
disturbance of the ocular muscles. Changes in the pupil, on the other 
hand, are rare. Reflected rigidity of the pupils (loss of the pupil con- 
traction in near focusing when the power of convergence is retained 
and the reaction to light is normal) has not been observed. Unilateral 
or bilateral ptosis of the upper eyelid is an unusual symptom. Paresis 
of the abducens occurs comparatively frequently, whereas paresis of 
the trochlearis is practically unknown. The toxic effect may manifest 
itself at any point of the nerve passage, from the center to the periphery 
and at times in the muscle itself. This paper has an excellent survey 
of the literature on ocular disturbance in diphtheria. 


A. M. YuDKIN. 















General Pathology 


Tue PATHOLOGY OF PAPILLEDEMA. W. E. Fry, Am. J. Ophth. 14: 874 
(Sept.) 1931. 

A brief history of papilledema is given and the theories explaining 
the condition are considered. 

The author examined forty eyes obtained in twenty-one cases, in 
most of which the diagnosis had been tumor of the brain. In thirty-two 
of these eyes there was papilledema. Transverse serial sections were 
made of thirty-seven nerves, beginning at the level of the highest point 
of swelling of the disk in three instances and extending back to the intra- 
cranial portion of the nerve, which was examined in several cases. In 
most of the cases the sections began 3 mm. back of the globe. In twenty- 
six instances the posterior part of the eye containing the optic nerve 
was sectioned longitudinally. 

The intraneural course of the central vessels in these cases is con- 
sidered (previously published) from the standpoint of vascular pressure 
as an etiologic factor in papilledema. The site and amount of edema 
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of the nerve, the distention of the nerve sheath and interesting features 
in the pathology of. the swelling of the nerve head are described. The 
following summary is made: 1. No evidence was found of an inflam- 
matory or toxic cause of papilledema. 2. The initial cause of papille- 
dema is a compression of the central vein of the retina, either along the 
side of the nerve or in the subarachnoid space. This produces a venous 
stasis with a consequent transudation of lymph into the tissues of the 
optic disk and adjacent nervé fiber layer of the retina. 3. The secon- 
dary cause is a forward pressure of fluid within the optic nerve, pro- 
duced in all probability by the infiltration of cerebrospinal fluid under 
increased pressure in the perivascular lymphatic spaces. 


W. S. REESE. 
Glaucoma 


GLAUCOMATOUS HEMORRHAGIC I[RITIS WITH THROMBOPENIC PURPURA. 
S. WERNER and E. ADLERCREUTZ, Finska 1ak.-sall. handl. 73: 883 
(Nov.) 1931. 


The sudden hemorrhagic iritis with increased pressure in the case 
reported by Werner and Adlercreutz was resistant to energetic treat- 
ment continued for two months. At the end of that time a pronounced 
hemorrhagic diathesis with thrombopenia set in. Death occurred after 
two weeks. There was no hemorrhage from the mucous membrane 
of the mouth, and the thrombocyte count was 87,000. Acute leukemia, 
hemorrhagic aleukia and aplastic anemia were excluded. The relation 
between the hemorrhagic glaucomatous iritis and thrombopenic pur- 
pura is not clear. [J. A. M. A.] 


Hygiene, Sociology, Education and History 


NONSPLINTERING AND OPTICALLY EFFECTIVE SPECTACLE GLASSES. H 
Lauser, Klin. Monatsbl. f. Augenh. 87: 116 (July) 1931. 


Nonsplintering protective glasses have been manufactured for over 
twenty years. They consisted of several alternating layers of glass 
and celluloid leaves, compressed under high pressure. Splinters could 
not fly; the firmness of the glasses was satisfactory, but they had no 
optical value. A new combination has been devised which can be ground 
biconcave, biconvex, spherical, cylindric and even lenticular. These 
glasses have a slightly violet tint, but experiments promise to produce 
an entirely colorless lens in the near future. Staining of the celluloid 
layers allows the manufacture of uniformly tinted green, or grayish- 
brown lenses. The weight is slightly greater than that of ordinary 


glasses. K. L. Stott. 


Injuries 


DISCOLORATION DUE TO QUINONE IN THE AREA OF THE PALPEBRAL 
FISSURES AS AN OCCUPATIONAL DISEASE IN THE MANUFACTURE 
OF HYDROQUINONE: REPorRT OF Cases. K. VELHAGEN, Jr., Klin. 
Monatsbl. f. Augenh. 86: 739 (June) 1931. 


Six cases are reported of ribbon-like brown discoloration of the 
bulbar conjunctiva and cornea in the area between the lids, caused by 
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paraquinone, either as steam, dust or small crystals, entering the eyes 
of laborers manufacturing hydroquinone. The condition is illustrated 
by colored drawings, one of which shows the brown discoloration in 
every layer of the cornea, as seen with the slit-lamp. The cornea in 
advanced cases is uneven and wrinkled, and finally becomes ulcerous ; 
its sensitiveness is either lessened or lacking. The etiology, the related 
diseases, the therapy and prophylaxis are described in detail. 


K.. 1. STCGL.. 
Instruments 


COMPARATIVE EXAMINATION OF THE TONOMETER OF FICK-LIVSCHITZ 
AND Scu10Tz. M. Lorrtscuer, Klin. Monatsbl. f. Augenh. 86: 
753 (June) 1931. 


Contrary to Apin’s experiments, the author found that the results 
obtained with the Fick-Livschitz and the Schidtz tonometers are not the 
same. Measurements with the former showed decidedly larger varia 
tions than those made with the latter o1 the eyes of corpses and on th 
eyes of living people. It is a disadvantage that the values obtained by 
the Fick-Livschitz tonometer are based on measurements of the tension 
of eyes of corpses; this inaccuracy reduces the clinical usefulness of 
this tonometer. There is no reason for prefering it to Schidtz’, although 
it is more agreeable to the patient. K. L. Srott. 


Lens 


MorPHOLOGY AND PATHOLOGY OF ROENTGEN CATARACT IN MAN. 
W. RourscHNneier, Arch. f. Augenh. 106: 221, 1932. 


The author examined six patients with cataracts who had been 
exposed to large doses of x-rays in order to determine whether the 
morphology of such cataracts could be differentiated from other types, 
and whether there was a special disposition on the part of certain 
patients to develop such changes in the lens. He found that the 
earliest changes in the lens and the late stages cannot be differentiated 
from other types of cataracta complicata, but that there is a stage in 
which this type of change in the lens differs from the others The chief 
characteristics are as follows: Under the anterior capsule of the lens 
one finds vacuoles and delicate opaque lines. The anterior cortex and 
the central parts of the lens remain transparent. At the posterior pole, 
round, disklike or, occasionally, irregularly formed opacities are found, 
the edges of which are usually more opaque than the center. These 
opacities measure from 2 to 3 mm.; they lie just under the posterior 
capsule of the lens. 

The author found that cataractous changes never develop in many 
patients who have been exposed to intensive radiation, and he was unable 
to find any special disposition toward the development of these changes 
in patients with inflammatory diseases of the skin of the face, such as 
described by Stock and others. Ww i Amwe 
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FORMATION OF LENS SUBSTANCE AT ABNORMAL LOCATIONS WITHOUT 
NOTICEABLE DISINTEGRATION IN THE AQuEOUS Humor. J. 
SzEKELY, Klin. Monatsbl. f. Augenh. 87: 313 (Sept.) 1931. 


Elschnig, Vogt and Hirschberg have previously reported on peculiar 
new formations of lens substance in secondary cataracts which present 
the shape of balls, droplets or “frog-eggs” and differ from the normal 
substance of the lens in remaining unchanged when in contact with the 
aqueous humor. The author observed similar new formations in three 
cases in which the capsule was ruptured while the lens had remained 
intact. In one of these three cases the so-called deformed lens fibers were 
found near the posterior equatorial zone, as a result of proliferation of 
the epithelium, starting at the equator, or from epithelial cells on the 
anterior surface of the lens. This lens substance develops under the 
influence of the aqueous humor, but it does not undergo disintegration, 
either because it adapts itself to the aqueous, or because an invisible 
cuticular membrane is formed. Such formation, occurring in old per- 
sons with sclerosed or cataractous lenses, represents a kind of regenera- 
tion of the substance of the lens; it protects the deeper layers of the 
lens fibers against swelling and degeneration. This process represents a 
third means of protection of the lens, in addition to the hitherto known 
processes of apposition of the iris to the wound in the capsule of the lens, 
and to its closure by a protecting layer of fibrin. K. L. Srout. 


THE GENESIS OF CONGENITAL OPACITIES OF THE LENs. A. 
LoEWENSTEIN, Klin. Monatsbl. f. Augenh. 87: 382 (Sept.) 1931. 


The examination of six new cases prompts the author to the opinion 
that inflamed filaments of the pupillary membrane pierce the capsule of 
the lens, causing disturbances in its development in the shape of a con- 
genital cataract, or a spot in the capsule, or a subcapsular shell, but most 
frequently in the shape of a spindle or zonular formation. The pigment 
in the bag of the capsule, visible as a filament on the apex of a spindle- 
shaped cataract, is derived from these remnants of the pupillary mem- 
brane. Inflammatory adhesions frequently prevent the physiologic 
disappearance of the pupillary membrane, filaments of which, on the other 
hand, may disappear even in adults. Typical heaped remnants of poste- 
rior synechiae in young persons may be transformed into the star- 
shaped, so-called congenital pigmentation of the capsule of the lens. 
Star-shaped pigment needles, therefore, should be considered as 
inflammatory products of the uvea. K. L. Srott. 


INVESTIGATION OF IODINE TREATMENT OF SENILE CATARACT. B. 
DANIELS, Ztschr. f. Augenh. 75: 129 (Sept.) 1931. 


After repeated instillations of a solution of 1 per cent sodium iodide, 
the author was able to measure the presence of iodine in the lens of 
fifteen patients. The aqueous humor lost its iodine content long before 
the lens did. This finding is offered not as a treatment for senile 
cataract, but as a method for observing the changes that may take place 
in cataract formation. Daniels believes that by this iodine method 
pathologic changes in the ocular tissue may be observed, and incidentally 
the cause of cataract may be revealed. A. M. Yupar. 
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Methods of Examination 






THE CLINICAL VALUE OF ANGIOSCOTOMETRY (A SYSTEM OF CENTRAL 
FreLp Stupy). J. N. Evans, Am. J. Ophth. 14: 772 (Aug.) 1931. 


The object of this paper is to show the clinical value of angioscotom- 
etry and, also, that accurate central field studies can be made in a very 
few minutes. Three essentials of the procedures are given: 1. Arti- 
ficial illumination can now be set both as to intensity and quality. From 
7 to 10 foot-candles seems the most useful amount. 2. Accurate fixa- 
tion can be maintained with a short fixation distance and a minimum 
accommodative effort. 3. Sufficiently small objects will not override the 
most minute scotoma. 

The author gives thirteen objections to the use of colored objects, 
and stresses the quantitative method. He describes the stereocampimeter 
and his method of using it, and how to make the small test objects. The 
remainder of this interesting article deals with anatomy, etc., and does 
not lend itself to abstracting. W. S. REEsE. 












Ocular Muscles 






STRETCHING THE OPPONENT MUSCLE AS PART OF ROUTINE TREATMENT 
OF CONVERGENT SQUINT DUE To ErRRorS oF REFRACTION. M. E. 
SMUKLER, Am. J. Ophth. 14: 808 (Aug.) 1931. 


In this paper the author explains his methods of treating convergent 
squint. In cases requiring the tucking operation, stretching of the 
internus is accomplished by temporarily increasing the size of the tuck 
of the externus. The effect produced allows ample time for the folded 
portions of the tucked tendon to become adherent. The author’s method 
is described in detail. He uses general anesthesia. W. S. Reese. 











Monocutar Nystacmus. A. MAtcanei, Ann. di ottal. e clin. ocul. 
59: 1001 (Nov.-Dec.) 1931. 


A woman of 47, with corneal scars from an old trachoma, had ver- 
tical nystagmus of the left eye only. Vision was reduced to counting 
fingers ; a large central leukoma was present, and the eye was slightly 
divergent. The vertical movements were continuous, the upper lid 
being raised during each movement. The movements stopped only when 
she looked up and out. 
About forty cases of true monocular nystagmus have been pre- 
viously reported. Various theories of the cause of monocular nystag- 
mus are discussed. The author concludes that in his case the reduction 
of visual acuity caused a suppression of the stabilizing influence exerted 
by binocular vision. S. R. Grrrorp. 















THE OcuLaR MOVEMENTS IN STRABISMUS. R. Hesse, Arch. f. Ophth. 
128: 145 (Feb.) 1932. 


The author reports the cases of 157 patients with convergent and 28 
with divergent (horizontal) strabismus whom he observed and treated 
during the course of the last twenty years. All of the cases were, fol- 
lowing Dimmer’s suggestion, thoroughly studied in regard to the maxi- 
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mum abduction and adduction of each eye and their relation to the angle 
of squint. It was found that the horizontal amplitude (abduction plus 
adduction) in squint eyes was within normal limits. The theory of 
Snellen that convergent squint frequently results from a unilateral or 
bilateral old palsy of the abducens nerve was thus refuted. The sum 
total of the horizontal excursions of the squint eye is nearly always nor- 
mal; the only abnormality is the location of the position of equilibrium 
between sinistromotors and dextromotors. This position in ideal ortho- 
phoria coincides with the primary position of the eye, whereas in a squint 
eye it is shifted toward one side. 


Very interesting were the relations between the location of the posi- 
tion of equilibrium and the angle of squint. The assumption seemed 
justified that the position of equilibrium lies (as in normal eyes) mid- 
way between maximum abduction and adduction. The angle in space 
between this middle position and the primary position apparently 
represented the portion of the angle of squint produced by the muscular 
anomaly of the eye examined. In the majority of cases the two angles 
checked closely. When the angles differed considerably it could be seen 
that the dynamic factor of squint (influence of accommodation) had 
played an important role. 


The author, therefore, laid great stress on the differentiation between 
the static and the dynamic component of the angle of squint. The latter 
can be eliminated by the wearing of full atropine correction and by 
exercises ; the former can be influenced only by surgical procedures on 
the muscle. 


In 1856, Arlt made the famous statement that strabismus could be 
caused by a muscular disturbance in both eyes. Hesse, therefore, studied 
the relative portion of the angle of squint of each eye and found that 
the eye the horizontal amplitude of which was located more nearly sym- 
metrically to the primary position contributed A per cent of the whole 
angle in B per cent of the entire material. 


A, Per cent B, Per Cent 
0-10 5.4 
11-20 8.1 
21-30 13.0 
31-40 21.6 
41-50 51.9 


The conclusion was that in 13 or 14 per cent of all cases (convergent 
and divergent squint) the muscular anomaly is practically unilateral. 
In the great majority of cases, both eyes have their position of equilib- 
rium shifted to one side and, therefore, should both be operated on. 

The author does advancements with resection of the muscle (1 mm. 
resection for each 5° of static angle of squint). He inserts his scleral 
sutures above and below the old insertion and does not attempt to 
advance it toward the limbus. 

In some cases in which a bilateral operation was indicated, it could 
not be performed for economic or other reasons. The patients fre- 
quently were satisfied with the result of unilateral operation. 

The anatomic results given by Hesse were ideal, as the static angle of 
squint after the operation was less than 11° in 88 per cent of all cases. 
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The functional results as expressed by the actual angle of squint were 
still better : 
Undercorrection Percentage of All Cases 
0-5° 68 
6-10° 10 
Over 10° 12 
Overcorrection 
0.5-5° 10 
6-10° 0.1 
Over 10° 0.2 


It, was the aim of the author not to reduce the total amplitude. This, 
however, could not be prevented in some cases, especially if the patients 
strictly objected to operations on both eyes. 

The author does ot mention his functional results (binocular 
vision and depth perception), nor does he say anything about how he 
handles patients with anomalous correspondence. 


CG ha eR a ES SE ET 


P. C. KRONFELD. 


Tue CLINICAL PICTURE oF M1NER’s NYSTAGMUS IN ENGLAND AND 
GERMANY AND ITs INFLUENCE ON EcoNomiIc. EFFICIENCY. 
MaRTIN BarTELs, Ztschr. f. Augenh. 76: 29 (Dec.) 1931. 


Miner’s nystagmus is an industrial disease. The classification of 
symptoms differ in England and Germany. There is still doubt concern- 
ing the exact location of the lesion producing the symptoms. The fol- 
lowing objective and subjective symptoms are observed in this disease : 
(1) nystagmus; (2) winking, either true or due to spasm of the muscles ; 
(3) swaying of the head; (4) holding the head back; (5) slow and 
unsteady gait and ataxia; (6) modified reflexes; (7) acceleration of the 
pulse; (8) hyperirritability of the ear and labyrinth when rotation and 
irrigation of the ear are performed; (9) epiphora; (10) diminished 
visual acuity; (11) constriction of the field of vision; (12) modified 
threshold of light and photophobia; (13) subjective sensation of light; 
(14) dizziness produced by nystagmus or irritation of the vestibular 
apparatus, and (15) headache and psychic disturbance due to slight 
irritability which may lead to marked depression and even homicide. 

After a thorough and detailed explanation of all the foregoing symp- 
toms, - Bartel concludes that miner’s nystagmus is a true industrial 
disease. In estimating the degree of industrial loss of function, the nystag- 
mus is important, but when final analysis of compensation is figured, all 
the other symptoms must be included. Before a guarantee of compen- 
sation is made to the worker, he should be removed from his former 
occupation underground and an attempt made to produce a possible 
cure. Frequently it is difficult to establish such a cure when the laborer 
is aware of his condition. & Mt Yooum. 


Orbit, Eyeball and Accessory Sinuses 


CLINICAL STUDIES IN A CASE OF HABITUAL SPONTANEOUS LUXATION 
OF THE GLose. F. Poos, Klin. Monatsbl. f. Augenh. 87: 307 
(Sept.) 1931. 


A healthy, strong woman, aged 42, stated that she had prominent 
eyes since childhood and that she had scen well until recently, when her 
vision began to fail. The right eye had prolapsed out of the lids 
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spontaneously ten years ago. This condition occurred repeatedly dur- 
ing and after her first pregnancy in intervals of a few weeks. No 
prolapse was experienced for several years, nor during the second 
pregnancy, but about a year and a half ago, a recurrence took place 
while she was sleeping. It caused severe pain, and she had difficulty 
in replacing the eye with her hands. Stooping or physical exertion 
never caused this phenomenon, but yawning was connected with a 
sensation as if the eye would prolapse, so that the patient always 
covered it with her hand while yawning. Abnormalities of the skull or 
asymmetry of the face were absent, nor could exophthalmic goiter or 
any pathologic changes of the bones be noticed. The protrusion 
of the globes, measured with Hertel’s exophthalmometer, was 27 mm. in 
the right eye and 26 mm. in the left, remaining unchanged during stoop- 
ing or other changes of the position of the body. An abnormal increase 
of the protrusion of both eyes could be observed under cocainization 
and on digital spreading of the lids. Cataract in the right eye, which was 
successfully extracted, and keratoconus with an opacity at the apex, 
complicated the case; neither complication was attributed to the spon- 
taneous luxations. K. L. Srott. 


ORBITAL PHLEGMON FROM OSTEOMYELITIS OF THE MAXILLA IN 
INFANTS. J. Kuprx, Med. Klin. 28: 1097 (Aug. 5) 1932. 


The rarity of the condition prompted the author to report two cases. 
A 3 months old infant had a furuncle on the forehead. Three days 
after it had healed there was a sudden rise in temperature with swelling 
of the entire right side of the face. The eye was turned down and out, 
and an incision through the periosteum above and nasally revealed no 
pus. A day later pus of a streptococcic nature appeared at the opening. 
The sinuses and nasal passages were clear. Later pus began to dis- 
charge from the nose and mouth, and an osteomyelitis was diagnosed 
from a swelling of the bony palate. X-ray pictures showed a sequestra- 
tion of the maxillary orbit, which was removed, with excellent recovery. 
During the period of congestion, the veins of the fundus were greatly 
swollen. The other case was in a 6 weeks old infant with acute coryza 
and swelling of the lower left lid. The entire left half of the face was 
subsequently involved. A mucopurulent discharge came from the nose, 
and later a small fistula was noted extending into the gum area of the 
upper jaw. Staphylococci were found in the discharge from an incision 
in the lower lid. Subsequently an incision was made in the buccal 
mucosa with excellent drainage. The bulb returned to normal. The 
author suggests that the etiology may be an undermining of the orbital 
periosteum or a collateral edema of the orbit in which the sinuses play 
a part. Also a type of Quincke’s edema of the orbital fat may predispose 
to the condition. (Bibliography. ) i 2 Mises 


Physiologic Optics 


APPARENT PHENOMENA OF SIMULTANEOUS CONTRAST. G. GALLERANIT, 
Ann. di ottal. e clin. ocul. 59: 804 (Sept.-Oct.) 1931. 


In looking at a grill of black lines, the point of crossing observed 
directly appears black, while other points at a little distance appear dis- 
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tinctly gray. The author maintains that this is not due to simultaneous 
contrast, which would demand that the point observed should also 
appear gray. He explains it as due to the connection of several more 
peripheral cones to one nerve fiber, while those in the fovea seem to 
connect with only one fiber. Thus the black crossing line seen by the 
foveal cones would be recorded accurately as such on the cortex, while 
in more peripheral areas the adjacent white and black impressions would 
be transmitted by one nerve fiber and the resulting psychic fusion of 
black and white would give the effect of gray. S. R. Grrvorp 











Retina and Optic Nerve 






A Case or Myopic DETACHMENT OF THE RETINA SUCCESSFULLY 
TREATED BY GONIN’S OPERATION. P. PesME, Arch. d’opht. 48: 
691 (Oct.) 1931. 


Believing that an accumulation of records of the results obtained 
in cases of detachment of the retina treated by Gonin’s method, or 
modification of it, are necessary for its proper evaluation, the author 
reports a case of detachment with high myopia which was successfully 
treated. He favors the galvanocautery for this operation because he 
considers it less brutal and less liable to lead to postoperative complica- 
tions. Moreover, with it it is possible to make more than one puncture 
at the same session and more readily perforate a thick sclera. It is his 
belief that thermopuncture acts in two ways, first by producing an 
adhesion between the retina and sclera with closure of a tear and sec- 
ondly by the flattening of scleral ectasia. He believes that detachment 
can be considered a disease of the retina sui generis against which 
ignipuncture has no effect. It merely acts in a palliative manner against 
its most serious consequences—tears in this membrane. 


S. B. Martow. 




















RETINAL HEMORRHAGE DUE TO A PARACHUTE LEAP. G. COLAJANNI, 
Ann. di ottal. e clin. ocul. 59: 1017 (Nov.-Dec.) 1932. 


A captain in the Italian Air Service, aged 32, leaped from an air- 
ship that was out of control. The descent was normal, but about an 
hour later the pilot noticed a spot before the right eye. Vision was 
reduced to 4/10, and an absolute scotoma was present on the nasal 
side. A large hemorrhage was seen between the nerve and the macula, 
with several smaller ones up and out from this point. The author 
believes that the hemorrhage is to be explained as due to four factors: 
1. The sudden change in barometric pressure during the first drop of 
about 75 feet before the parachute opened. This causes a sudden rise 
of arterial pressure. 2. The effect of the wind, which causes dyspnea 
and adds to the pulmonary stasis. 3. The sudden pull on the parachute 
strap, which compresses the abdomen. 4. The emotional shock inci- 
dent to the drop by a parachute. To these may be added a predisposing 
general condition, probably an endocrine imbalance, which would 
explain the rarity of such an occurrence among pilots, only one pre- 
vious case having been reported. S. R. Girrorp. 
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RARE COMPLICATIONS IN A. CASE OF DETACHMENT OF THE RETINA 
WITH OPERATION AFTER GONIN’S METHOD. P. KwNapp, Klin. 
Monatsbl. f. Augenh. 87: 399 (Sept.) 1931. 


A woman was struck in her eye by the hand of her baby. The result 
was detachment of the entire lower portion of the retina, extending 
into the macula. A large, gaping rupture of from 6 to 8 disk diameters 
was found temporal and below the macula, directly along the ora serrata. 
Three cauterizations after the method of Gonin, without previous 
puncture, were made at intervals of about two weeks each. They 
merely succeeded in forming an adhesion of the retina to its substratum, 
although vision increased from 0.2 to 0.5 of the normal. At the time 
of the fourth operation, another two weeks later, three cauterizations 
were made with the thin cautery, each 2 mm. apart, and about 7 to 8 
mm. off the limbus. The retina was completely reattached by directly 
striking the rupture. The disk, however, remained edematous, the 
veins filled, and a typical choked disk developed, while vision remained 
at from 0.5 to 0.7 of the normal. The intra-ocular tension was 15 mm. 
in both eyes. The condition of the disk was attributed to the influence of 
toxic substances formed by repeated cauterization. Another unusual 
feature developed in the same eye two months later; after the patient 
had overexerted herself by hanging up laundry, a large hemorrhage 
was noticed temporal from the disk, and in the periphery below it a 
slight detachment without a visible rupture. The hemorrhage absorbed 
and the papillitis decreased under rest in bed and subconjunctival injec- 
tions of saline solution. The detachment, stationary at first, increased 
during a violent bronchitis, until it extended almost to the disk. White 
retinal cords formed gradually, leading to slow reattachment of the 
retina everywhere, excepting in a small peripheral portion. These 
streaks may be identical with those described by Edward von Jaeger ; 
they may be formed by coagulated fibrin in the subretinal fluid, causing 
the formation of spontaneous adhesions between retina and choroid. The 
disk finally recovered without signs of atrophy, and vision increased to 
0.7 of the normal. i 1. Svecx. 


Two Cases oF Optic Nerve ATROPHY FOLLOWING HEMORRHAGE. 
A. MiLew and A. Preracu, Mitnchen. med. Wehnschr. 79: 1515 
(Sept. 16) 1932. 


The description of such a condition dates back to the time of Hip- 
pocrates. In 1912, Singer was able to assemble one hundred and eighty- 
nine cases that had been reported in the literature. In the two cases 
reported by the authors, both patients had hemorrhages from the 
stomach and died within six months. Atrophy began in one case fol- 
lowing a transfusion that resulted in anaphylactic shock; in the other 
case, atrophy occurred after a long period of hemorrhagic diathesis. 
In both cases the pathologic changes occurred as optic nerve degenera- 
tion which ascended from the retina. The authors also point out that 
a toxic element must be considered as a causative factor due to medica- 
tion in relief of the general anemia. A complete bibliography is included. 


L. L. Mayer. 
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A Fiat ADHESION OF THE RETINA AND CHOROID BY ENDOTHERMY. 
J. MELLER, Ztschr. f. Augenh. 75: 208 (Oct.) 1931. 


From his work on the repair of detachment of the retina, Meller 
observes that the use of endothermy as proposed by Larsson is a worth 
while procedure in the adhesion of the retina to the choroid. It is suit- 
able in certain cases for the protection of repeated retinal detachments 
and offers better results to eliminate existing areas of detachments. The 
following procedure was found very satisfactory. 

The sclera in the area of the repair is made bare. A substantial 
injection to relieve pain is given. The conjunctiva and tenon’s capsule 
in the desired area is cut so that the eyeball is exposed. If necessary, 
one or even two muscles should be temporarily cut to furnish a good 
approach. The muscles are grasped by silk sutures at their separation 
so that they may be returned to the proper position, so as not to inter- 
fere with motility. Bleeding should be carefully checked with epi- 
nephrine or by coagulation. The conjunctiva and tenon’s capsule should 
be pulled away from the area of treatment by means of sutures or an 
ivory spatula. At the beginning of the treatment, the thigh of the patient 
is rubbed with an alcoholic soap solution so that soap-suds remain on 
the skin. Then the large electrode (lead plate) is fastened firmly to 
the tissue. This procedure eliminates the danger of burns. The active 
electrode is a pedunculated bulb-head about 3 mm. in diameter. When 
the proper current is applied, a brownish dry zone is obtained by the 
heat. It is necessary to start with a weak current and gradually, by 
making and breaking the flow of electricity, increase it until a current 
of 500 milliampere is reached, or a sizzling of the sclera is obtained. 
Instead of touching many areas of the sclera, as proposed by Larsson 
in his original work, Meller makes only three or four applications, and 
these are applied to areas that have been trephined, or when the upper 
layers of the sclera have been cut until the choroid is visible. After the 
areas have been touched with the electrode, the subretinal fluid is allowed 
to drain out of an opening made through the choroid. The muscles are 
reattached, the conjunctiva and tenon’s capsule repaired and the wound 
dressed. Both eyes are closed, and the patient is put to bed for from two 


to three weeks. A. M. YupxkIn. 
Trachoma 


Tue UNITARIAN AND THE DUALISTIC CONCEPTION OF TRACHOMA. 
N. Bratt, Arch. f. Ophth. 127: 432, 1931. 


The author admits frankly to be a dualist, but also states that “all 
the attempts to make the differential diagnosis between trachoma and 
folliculosis more certain have failed.” Observation of the patient for 
several months often enables one to make the diagnosis. To prevent 
the spreading of a disease that might be trachoma, the ophthalmologist 
is frequently compelled to become a unitarian. In suspicious cases the 
patients should be given only mild treatment. Isolation of cases of 
trachoma is desirable, but should not be exercised too strictly. The 
economic conditions of the patient should always be considered. Sta- 
tistics on trachoma are not very reliable because they are too greatly 
influenced by the personal attitude of the examiner. 


P. C. KRONFELD. 
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Tumors 


METASTATIC CARCINOMA OF THE CHoroID: A Report oF Two CASES 
WHERE THE Primary NEOPLASM WAS IN THE LunNGcs. R. F. 
Moore and H. B. STAtiarp, Brit. J. Ophth. 16: 532 (Sept.) 1932. 


The first case was that of a woman, aged 43. There was a large 
mass in the choroid that was visible with the ophthalmoscope. It 
extended rather widely and had a knobby surface. At the time of 
enucleation, a diagnosis of metastatic carcinoma was made, but no source 
for its origin could be found until later. The patient died about sixteen 
months later of an intrathoracic growth. The pathologic diagnosis was 
papillary adenocarcinoma of the choroid, with secondary metastatic 
deposits. It is worthy of note that the secondary metastatic deposit in 
the eye made itself evident before the appearance of the clinical signs 
and symptoms of the primary neoplasm. 

The second case occurred in a man, aged 41. The diagnosis was 
mediastinal neoplasm and carcinoma of the bronchus. About seven 
weeks later vision of the right eye began to fail, and a diagnosis of 
metastatic carcinoma of the choroid was made. The eye was excised 
because of pain. The patient then disappeared from observation. The 


histopathologic diagnosis was metastatic carcinoma of the choroid. 


(Illustrated. ) W. ZENTMAYER. 


METASTATIC CARCINOMA OF THE OrsBiT. D. Micunart, Brit. J. Ophth. 


16: 537 (Sept.) 1932. 


In 1926, Morax found only twenty cases of metastatic carcinoma of 
the orbit with few data concerning their histologic structure. 

The author’s case occurred in a woman 32 years of age. For about 
three months the right eyeball had been prominent. A hard lump, which 
had been present in the right breast for some time, ten months previous 
to admission to the hospital began to increase in size until the whole 
breast was involved along with the surrounding glands. A radical 
operation had been performed just before the orbit became involved. 
The antrum and ethmoidal sinus were opaque to the x-rays, and metas- 
tasis had taken place in the thyroid and lung. There was slight papil- 
ledema. Visual acuity was 5/10. 

The tumor was extirpated by a transpalpebral inferior orbitotomy. 
The tumor was encapsulated and was closely related to the periosteum, 
but affected neither the periosteum nor other parts of this region. 

The eyeball resumed its normal position and recovered considerable 
motility. Histologic examination showed an encapsulated basocellular 
carcinoma, with a diffuse massive infiltration on the posterior side, and 
with a trabecular or even glandular arrangement of cells anteriorly. 
Eccentrically, it had the appearance of a cancerous lymphangitis of the 


orbit. (Illustrated. ) W. ZENTMAYER. 
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Therapeutics 


INSULIN ABSORPTION BY THE CONJUNCTIVAL MEMBRANES IN RABBITS. 
C. Curistie and R. Hanzat, J. Clin. Investigation 10: 787, 1931. 


Because of the disadvantages of repeated subcutaneous injections of 
insulin in the treatment of diabetes, the authors have performed experi- 
ments to determine the effectiveness of giving insulin via the conjunctival 
culdesac. A series of rabbits of equal weight was selected. The rabbits 
were fasted from twelve to twenty-four hours, and the fasting sugar 
level was determined just before each instillation of insulin. Groups of 
animals were given different dosages of insulin by drop, and the blood 
sugar was determined each hour after the instillation until the fasting 
level had been essentially regained. 

The authors found that insulin instilled into the conjunctiva is 
absorbed with great rapidity and gives rise to a fairly constant and con- 
sistent fall of blood sugar in rabbits. The drop in blood sugar persists 
for from four to five hours as against from five to six hours by the sub- 
cutaneous route. It requires about 60 per cent more insulin by this 
method of administration than the subcutaneous route. 

The insulin used was supplied by Eli Lilly and Company. It contained 
340 units to the cubic centimeter, had a py of 2.5 and contained 0.2 per 
cent phenol. The authors found that the insulin was not irritating to 
the eyes of rabbits, but suggested that for work in the clinic dry insulin 
should be used dissolved in a menstruum, which lessens the py and frees 


it from phenol. F. H. Apter. 
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HomoNnyMmMous HEMIANOPIA TREATED BY INJECTIONS OF ACETYL- 
CHOLINE. G. Cotapinto, Ann. di ottal. e clin. ocul. 59: 883 (Sept.- 
Oct.) 1931. 


A woman of 38, who had suffered from attacks of migraine, devel- 
oped hemianopia, and was seen by the author seven hours later with 
the field extending just beyond the fixation point in each left field. 
This was the same two days later, when 5.5 cg. of acetylcholine was 
injected subcutaneously. This was repeated twice a day for three days 
and once a day for six days longer. After two days the fields had 
enlarged to 25 degrees, and after eight days they were almost normal 
for form and color. The author believes that a spasm of a cortical or 
subcortical artery was relieved by the drug, and that recovery would 
have been even more complete if treatment had been begun a day earlier. 


S. R. GIFForp. 


OcuLAR EFFECT OF THE PARENTERAL INTRODUCTION OF URINE AND 
OTHER SUBSTANCES WHICH HAVE A TENDENCY TO LOWER BLoop 
Pressure. G. B. Bretti, Klin. Monatsbl. f. Augenh. 87: 618 
(Nov.) 1931. 


The research of A. von Szily and his collaborators has shown that 
the parenteral introduction of substances endowed with toxic action on 
the capillaries causes characteristic reactive inflammation in the uvea. 
Bietti found that similar histologic changes take place in the uvea of 
rabbits after the intravenous injection of urine of the same species or 
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other species (human). Substances contained in the urine cause similar 
symptoms. Most characteristic was an edema of the ciliary processes ; 
it developed to such an extent that the tissue seemed to be torn apart, 
producing small vesicular formations of the ciliary epithelium. The 
vessels of the uvea, especially the ciliary body, were distended with 
blood, forming a homogeneous mass in many instances. Small extrav- 
asations and erythrodiapedesis (another toxic symptom) were occa- 
sionally present, caused by the migration of red corpuscles and albumin 
into the aqueous humor. The vessels at times contained white blood 
cells, especially leukocytes, which were seen also in the anterior chamber, 
where they settled in the lower angle. The walls of the vessels showed, 
in positive tests, large monocytoid cells with a compact nucleus, abound- 
ing in chromatin, and a broad protoplasm; they appeared in rows or 
large layers; lymphocytes were present in a small number. 

The edema of the ciliary processes reached its climax a few hours 
after injection, or sooner, if the injected substances were especially 
active. The concentration and toxicity of the urine and the suscepti- 
bility of the animal were of importance. 

The findings have enlarged the number of substances with irritant 
qualities, known to produce similar effects on the uvea on parenteral 
injections. K. L. STOLt. 


ROENTGENOTHERAPY IN GLIOMA OF THE RETINA. U. N. SHEVCHUK, 
Russk. j. opht. 13: 531 (May-June) 1931. 


The author reviews the literature on treatment of glioma with the 
roentgen rays, and reports one case in which he used this treatment. 
A child 6 weeks of age was brought to the clinic with a bilateral glioma. 
The right eye was glaucomatous. The iris and sclera showed bluish 
discoloration. The neoplasm could not be seen in that eye. In the 
left eye the retinal vessels and the neoplasm could be seen distinctly 
Roentgen therapy was applied three times. The right eye decreased in 
size and became painless. The general condition of the child improved 
after two treatment. The parents refused further treatment, and the 
child died two and a half years after the initial treatment. The author 
thinks that he could have obtained better results if the treatments had 
been continued. 

The author believes that roentgenotherapy should be applied in all 
cases of bilateral glioma after one eye has been enucleated and the 
remaining eye is affected. It should also be used in cases in which 
operation is not possible and after enucleation as a preventive measure 


against recurrence. O, Srecuevsxa 
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RETINITIS STRIATA. Dr. DoNALD Scott VAN NOSTRAND. 


Retinitis striata was reported in the right eye of a 22 year old man, 
who at the age of 5 years was struck in the eye by an arrow. The 
clinical and laboratory studies were all negative. 

Radiating outward from the right disk at 10 o’clock was a white, 
irregular streak about one sixth of the disk diameter in width. This 
streak was sharply defined from the rest of the retina, and extended to 
the periphery. Blood vessels passed over it with no break in their 
course, and they were not elevated. A similar streak passed upward 
and outward from the disk at 2 o’clock. These two main streaks had a 
minute amount of pigment deposits at their margins. Below each main 
streak were several smaller irregular streaks of various lengths the 
directions of which were roughly parallel to the larger ones. At the 
macula was an irregular spot slightly darker than the surrounding retina, 
but sharply demarcated. The maximum acuity, with correction, in the 
right eye was 20/200. 

DISCUSSION 


Dr. ARTHUR J. BEDELL: I believe the case to be one of multiple 
rupture of the choroid and not retinitis striata. My opinion is based on 
the depth and character of the ruptures, and on the definite choroidal 
pigmentation, which is particularly marked at the extreme nasal end of 
one of the tears. 


Dr. Percy FRIDENBERG: Is not the topography of these two stria- 
tions rather peculiar? They run radially from the disk upward. I think 
that these cases have been described without traumatism. In highly 
myopic eyes there may be a spontaneous rupture of the choroid, running 
meridianally. It would be peculiar to see a reattachment of the retina 
along vertical lines limited to the upper half of the retina, if it is sup- 
posed to be due to that cause. 


PLEXIFORM NEUROFIBROMA OF THE Lip. Dr. JOSEPH LEVINE. 


When the patient was 15 months old, the left upper eyelid was 
noticed to droop. A plastic operation was performed, but the condition 
soon returned. Three years later another operation was performed on 
the lid at the New York Eye and Ear Infirmary with a recurrence. 

Examination at the age of 7 years revealed a marked hypertrophy of 
the left upper eyelid. It had the consistency of sponge rubber, along 
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with the impression of wormlike structures in the deeper tissue. With 
the exception of a concomitant convergent strabismus and 1 diopter of 
hyperopia, the eye appeared normal. The right eye did not show any 
pathologic changes. X-ray pictures showed a normal sella turcica with 
an abnormality of the left wing of the sphenoid. The Wassermann 
reaction was negative. Some observers have found an enlarged sella 
turcica with this condition, and have tried to correlate pituitary dysfunc- 
tion with plexiform neurofibroma. I referred the patient to the Neuro- 
logical Institute for an endocrine examination. Their report was that 
the slight endocrine pathologic changes that might have been present 
were beside the local condition. A small mass was found in the skin of 
the right upper part of the abdomen. An intelligence quotient of 0.56 
justified classing the child as a low-grade moron. A later mental test in 
1929 showed an intelligent quotient of 0.67. 

I performed an extensive dissection of the growth, combined with a 
plastic operation on the lid. The immediate result was good, but within 
three months, the tumor recurred. Two secondary plastic operations 
along with treatment with radium followed during the same year. Five 
years later a similar large, flat growth was removed from the left tem- 
poral region. At the present time, the growth has returned in the brow, 
along with a mass in the scalp. 

Operative treatment is contraindicated unless the vision is obscured 
by the growth. Recurrences follow so rapidly after surgical removal 
that operative intervention seems to stimulate the tumor to greater 
activity. 

DISCUSSION 

Dr. Davip WEXLER: It is difficult to distinguish the tumor of the 
lid in these cases as separate and apart from the general term of neuro- 
fibromatosis of Recklinghausen. The presence of one or more addi- 
tional solid tumors in this child, in addition to the impaired mentality, 
confirms the diagnosis of Recklinghausen’s disease, the plexiform neuro- 
fibroma being one of its symptoms. 


AcguIreD Cyst oF THE Optic Disk. Dr. JosePH LEVINE. 


This article was published in full in the August, 1932, issue of the 
ARCHIVES, page 209. 


TuLAREMIA. Dr. J. G. Dwyer. 


The patient had typical Parinaud’s conjunctivitis with the usual 
secretion, ulcers of the conjunctiva of the lower lid, and markedly 
swollen cervical and preauricular glands on the affected side. An effort 
was made to isolate the causal organism. When isolated, the organism 
showed the typical characteristics of Bacillus tularensis; agglutination 
occurred with the patient’s own serum. A vaccine was prepared and 
administered, and in the course of about six weeks, the condition cleared 
up completely without breaking down the glands. 


DISCUSSION 


Dr. ARNOLD KNaAppP: Is the demonstration of the micro-organism 
difficult ? 
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Dr. Mark J. SCHOENBERG: We know that a number of cases of 
tularemia have a fatal end. Have any of the cases of Parinaud’s con- 
junctivitis in the experience of Dr. Dwyer had a fatal end? If not, how 
does he explain this? Is the bacillus undergoing a stage of less viru- 
lence on its entrance through the conjunctiva? 


Dr. JAMES G. Dwyer: In answer to Dr. Knapp’s question, the 
primary isolation of the organism is difficult if you do not realize what 
you are looking for. You have to culture it on either blood agar or 
coagulated egg yolk. I tried three times, and finally went right down 
to the ulcerated area under the lid, milked it out and spread it. 

In France, several eyes have been reported lost from Parinaud’s dis- 
ease, and deaths have also been reported. 


RETINAL VASCULAR DISEASE IN A CASE OF ACUTE LUPUS ERYTHEMA- 
Tosus DIsSEMINATUS. Dr. ISADORE GOLDSTEIN and Dr. Davip 
WEXLER. 


This article was published in full in the December, 1932, issue of the 
ARCHIVES, page 852. 


SUBCHOROIDAL HEMORRHAGE DIAGNOSED AS SARCOMA OF THE CHOROID: 
REporT OF A CASE. Dr. L. W. CRIGLER. 


This article was published in full in the November, 1932, issue of the 
ARCHIVES, page 690. 


A Funpbus SIGN IN SEVERE ANEMIA. Dr. HERMAN WEIssS. 


It was pointed out to me by Dr. Goldstein that whenever the portion 
of the arteries or veins on the disk is paler than the portion off the disk, 
the hemoglobin can be estimated to be quite low, usually less than 
50 per cent. 

In all the cases at Mount Sinai Hospital in which the hemoglobin was 
below 50 per cent, with one exception in an albinotic fundus, this com- 
parative difference in color was present. Furthermore, in several of the 
cases in which the hemoglobin rose above that point, this sign became 
less distinct and eventually disappeared. On the other hand, there were 
two cases in which the hemoglobin fell progressively, and when it 
reached 50 per cent, or thereabouts, this change in the disk appeared. 

The literature was carefully searched for possible similar reports. In 
the Annals of Ophthalmology (24: 281, 1915) Phillips mentioned the 
possibility of the transparency of the blood column as a possible index 
of the degree of anemia. 

DISCUSSION 


Dr. Sic¢muND AGATSTON: For a number of years I have noticed 
that in pernicious anemia and severe secondary anemia there is always a 
change in the color of the arteries, so that to me they always look as 
though they were of the copper wire type. In my studies of essential 
hypertension, I have noticed that the arteries, when in a state of spasm, 
are paler and show a sort of undulating, uneven color and reflex, which 
give them a copper wire appearance. The same appearance may be 
produced in pernicious anemia. 
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Dr. HERMAN WeElss: In answer to Dr. Agatston’s observation, the 
cases we studied included those of primary and secondary anemias and 
several cases of nutritional anemias. Two cases in which the hemoglobin 
rose were in children who had a nutritional anemia with a very low 
hemoglobin, and as the hemoglobin rose, we found that the sign dis- 
appeared. 


THE USE oF TUBERCULIN IN DIAGNOSIS AND TREATMENT IN OPHTHAL- 
moLocy. Dr. A. A. EaGsTon. 


This article was published in full in the November, 1932, issue of the 
ARCHIVES, page 671. 


Minor PoInts oF IMPORTANCE IN OPHTHALMIC PLASTIC SURGERY. 
Dr. EpMunNp B. SPAETH, Philadelphia. 


Dr. Spaeth stressed the matter of postoperative dressings, of inci- 
sions and tension lines, of sutures and of suture material, and the selec- 
tion of the technic to be used for any given case. Preoperative sketches 
and photographs were emphasized. The plastic repair of pterygium, 
especially recurrent pterygium, of lagophthalmos and of epicanthus was 
then discussed. 


DISCUSSION 


Dr. JouN M. WHEELER: In European countries most of the injuries 
about the eyes sustained during the World War were handled by sur- 


geons outside the ranks of the ophthalmologists. In this country, most 
of the injuries were handled by ophthalmologists. If we continue to 
work at problems such as Dr. Spaeth has brought before us, the victims 
of injuries in the region of the eyes will be much better off than if these 
injuries are handled by men outside of ophthalmology. 

Dr. Spaeth spoke of the importance of pressure on the grafts. I 
agree entirely with him that pressure is important for the reason that 
pressure results under the graft in a minimum of new-formed tissue. 
The less connective tissue there is, the less the contraction of the graft. 

The operation for pterygium that he presented is interesting. If I 
were to do it, I should turn the graft wrong side up on a piece of gauze 
and dissect away practically everything except the epithelium. Certainly 
the graft would stand a chance of being less unsightly if that were done. 


Dr. Wess W. WeEEks: The general health of the patient cannot be 
too strongly stressed. Debilitated patients, those suffering from consti- 
tutional disease or low grade sepsis, do not tolerate grafts well. Great 
care should be exercised in attention to the circulation of the part to be 
grafted. If this is poor, either through the scarring from injuries or as 
the result of burns (such as in roentgen exposure), the patient should 
be treated by stimulative measures, such as massage, until the circulation 
is improved enough to insure a successful reception of the graft. 

For cases of temporary exophthalmos in which there is a failure of 
the eyelids to cover the eyeball properly and there is danger of 
lagophthalmos, operative procedures are advised. A patient with 
exophthalmos along with exophthalmic goiter or a paralytic ectro- 
pion, under treatment during the course of several months or a year, 
may get well. For these patients intermarginal lid adhesions are 
advised, either one centrally or one on either side of the center. Per- 
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manent shortening of the palpebral fissure as accomplished by the Fuchs 
external tarsorrhaphy or a modification as proposed by Dr. John 
Wheeler is indicated in those cases of exophthalmic goiter or paralytic 
ectropion in which medical or surgical treatment has failed. 


Dr. IsapoRE GOLDSTEIN: How do you handle the skin that has been 
treated by the x-rays and has atrophied? 


Dr. EpMuND B. SpaetH: The operation for pterygium was started 
down in the Canal Zone, where pterygium so often assumes the propor- 
tion of at least a malignant growth. F charted by turning the pterygium 
back, pulling it off posteriorly and using the conjunctiva. Finally, one 
day in vexation, I twisted it and sutured the thing, with a beautiful 
result. A series of sixty operations followed, and I was quite satisfied 
with all of them. There is no further contraction of the graft. The 
new tissue of the pterygium seemed to iron out and atrophy considerably, 
in general with a satisfactory result. 

In the original manuscript I did have a section on intermarginal 
adhesions, which Dr. Weeks presented, but my drawings are not nearly 
so nice as his, and this illustration of the Fuchs tarsorrhaphy is beautiful, 
especially because it emphasizes the single important part of the opera- 
tion, the deep double-arm suture that comes forward. The posterior 
margin of Dr. Weeks is entirely new to me, and looks very fine; I want 
to try it. Except in those cases in which there is obliquity of the 
palpebral fissure, I shall try that technic. 

In regard to Dr. Goldstein’s question, if he means the cicatrices from 


roentgen burns treated by free skin grafts, I do not think that they need 
any special treatment over other cicatrices. 





GERMAN OPHTHALMOLOGICAL SOCIETY 
ProFr. F. Poos, MUnster, Reporter 
Forty-Ninth Meeting, Leipzig, May 19-21, 1932 
ABRIDGED TRANSLATION BY PERCY FRIDENBERG, M.D., NEw York 
(Klin. Monatsbl. f. Augenh., June, 1932) 


(Continued from page 934) 


DIATHERMY IN RETINAL DETACHMENT. Dr. WEvE, Utrecht, Holland. 


Dr. Weve reviews the technic and results of surface coagulation and 
multiple micropuncture, and details some improvements. The strength 
of the current has been reduced to a few milliamperes by doing away 
with the inactive electrode (unipolar method). To control the correct- 
ness of localization, a single preliminary micropuncture is done and 
the result checked up by ophthalmoscopic examination. This is greatly 
facilitated by use of a Zeiss contact glass, which prevents drying and 
opacity of the cornea during operation. It is also useful in determining 
the meridian, as the error due to corneal astigmatism is eliminated. 
Accurate localization and delicate microperforation-coagulation under 
the control of repeated ophthalmoscopic examinations give the greatest 
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assurance of a rapid cure of detachment and preservation of function 
and the least danger of’ complications. The technic is simple and the 
range of indication greater than with Gonin’s operation, as the largest 
tears can be sealed up by smooth adhesion in a single session. Tears 
at the ora are frequent and often overlooked. Guist’s method is 
unnecessarily complicated and difficult. A diathermy-microtechnic 
should be the general choice for closure of tears. This factor was cor- 
rectly recognized as of fundamental importance by Gonin. The basic 
idea of his therapeutic procedure still holds good. 


EXPERIMENTAL Basis OF HIGH-FREQUENCY CURRENTS IN DETACH- 
MENT AND CATARACT Extraction. Dr. A. JEss, Giessen. 


Dr. Jess uses a fine needle, isolated to within 1 or 2 mm. of the 
point, and rapid sparking but only 40 ma. of current. In twenty-four 
animal eyes he was able, after from one to eight punctures, to get as 
many adhesion points as he wished without causing any retinal detach- 
ment, by this electrocoagulation. In one eye there was a circumscribed 
protrusion owing to a connective tissue strand proliferating into the 
vitreous, five weeks after operation. This simple procedure has the 
advantage over thermocauterization that the heat remains constant and 
lasts longer, the needle point is continuously sterile, and bleeding is 
checked by electricity. Thermo-electric measurement showed that the 
temperature in the neighboring tissues is raised so slightly as to be 
negligible. In cataract, the needle is introduced into the lens after 
corneal section and the current closed for one or two seconds. The 
coagulation of albumin about the needle point causes the lens to adhere 
so firmly that it can be withdrawn with the needle, at least in animal 
eyes. In human eyes, the capsule remains behind. This procedure 
ought to be tried more often. If it fails, one always has recourse to 
the usual methods. It ought to be of especial value in arteriosclerosis, 
a high degree of myopia, and other conditions in which one wishes to 
prevent pressure on the globe incident to the usual manipulation 
(expression), and, above all, in dislocation of the lens, which can be 
fastened to the needle and brought out even from the depths of the 
vitreous. This was, of course, impossible with the old methods, and 
many eyes were lost from increased intra-ocular tension due to dis- 
location of the lens. A high power apparatus (1,000,000 sparks a 
second) is essential to success. 


DIATHERMY PUNCTURE IN DETACHMENT. Dr. SAFAr, Vienna, Austria. 


Broad adhesions between the retina and choroid in the region of the 
tear are produced by the use of diathermy electrodes, which permit 
simultaneous or successive multiple perforation pricks of the wall of 
the globe without the untimely loss of subretinal fluid. For tears 
situated far back, Dr. Safar uses a brush electrode on a single, graduated 
shaft. The terminal plate has from five to eight fine steel needles, 2 
mm. long, which are stuck into the wall of the globe with the current 
on. The prospect of cure is greater than with the actual cautery. For 
peripheral tears and for blocking off pathologically changed tissue 
areas, comb-shaped and nail-shaped electrodes, also with needles 2 mm. 
long, are used. They permit even large tears to be closed quickly, 
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simply and safely. In cases without a detectable tear, a cure can be 
brought about by choroiditic agglutination of that part of the retina in 
which the detachment began. 


DISCUSSION 


Dr. ArruGaA, Barcelona, Spain: It is difficult to compare the 
results and mode of action of modern operations for detachment. The 
three important factors are evacuation of the subretinal space, irritation 
sufficient to produce adhesive choroiditis and rapid reattachment of 
the retina to the choroid. Practically all methods meet the first require- 
ment. The second is met only locally, with actual or galvanocautery, 
but still over a much wider area than with trephining and chemical 
cauterization. Gonin’s original operation is best for solitary or well 
isolated tears. Guist’s and Lindner’s technic is best for multiple tears, 
diffuse retinal lesions and cases in which no tear can be detected. The 
adhesive choroiditis may not bring about a flattening out and reattach- 
ment of the retina by surface adhesion... If the irritation produced is 
too intense, the inflammation outlasts the fistula formation, so that the 
exudate cannot flow off, but accumulates between the retina and choroid. 
This is not the case with the galvanocautery. Here, the off-flow of 
vitreous plays an important part in bringing the margins of the tear in 
contact with the choroid. High frequency currents have been used to 
extract cataracts by Lacarrere, of Madrid, and generally in the capsule 
except for fluid or intumescent cataracts. In the stage of imbibition, 
too high a degree of heat and the tension under which these lenses 
lie may bring about an explosion. The best results are seen in cases of 
a dislocated lens, which can be extracted safely in no other way. 


Dr. Mytirus, Hamburg: I experimented on rabbits with a high 
frequency electrode shaped like a discission needle and isolated up to 
the oval tip (obtained from the Sanitas Company, Berlin). After sec- 
tion the cornea was held away with a nonconducting and protecting 
holder and the needle tip was introduced into the mass of the lens up 
to the insulation or firmly laid flat against its anterior surface. A 
current of from 20 to 30 ma. for one or two seconds produced firm 
coagulation and allowed the lens to be extracted entire. There were 
no complications due to injury of adjacent tissues or faradic irritation 
if the oval needle tip was firmly pressed against the lens before the 
circuit was closed. In experiments on the eyes of human cadavers, the 
coagulated area just around the needle tip broke off from the rest of 
the lens and came away separately, probably on account of changes due 
to maceration, to the altered resistances and to the condition of the 
lens. The procedure was also tested in two living eyes which were to 
be enucleated. One was blind from severe uveitis, with a chalky 
cataract, preventing introduction of the needle tip into the lens mass 
and permitting only anterior surface adhesion. The calcified shell 
remained in contact with the needle tip and came away from the rest of 
the lens. In a diabetic patient with an eye destroyed by repeated 
intra-ocular hemorrhages a well formed coagulation plug came away, 
but the lens remained behind. To develop this procedure perfectly, 
safely and in detail, many tests are required, especially on eyes doomed 
to enucleation. 

Dr. SONDERMANN, Berlin: As to Lobeck’s conclusion that his 
experiments (with sepia injections) proved that the pressure in the 
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choroidal veins must have the same height, i. e., about 30 mm. of 
mercury, in normal eyes as well, this hypothesis implies a marked dis- 
crepancy between the pressure in the veins of the choroid and in those 
of the retina, and demonstrates the fallacy of drawing conclusions as 
to a normal eye from conditions in a diseased one. In rabbits’ eyes, 
made hypotonic by paracentesis of the anterior chamber, the pressure 
in the vorticose veins is from 23 to 25 mm. of mercury with an intra- 
ocular tension of 7 mm. This figure is far above that of the systemic 
venous pressure, and can be explained only by an increase of tension 
due to compression of the vorticose veins within the sclera. 


Dr. FiscuHer, Leipzig: Leber took for granted a pressure of 50 
mm. of mercury for the intra-ocular capillaries. Puncture injection of 
the vitreous is so coarse a procedure and alters the interchange of fluids 
within the eye so suddenly and markedly that it cannot be made the basis 
of any delicate study of this process. To begin with, the vitreous is 
broken up and disorganized mechanically, and what Lobeck calls 
exchange of fluid is simply a resorption of the “scrambled” vitreous. 


Dr. HEssBerG, Essen: Detachment is often a matter of contention 
after injury by blunt violence and after severe bodily overexertion, prac- 
tically amounting to trauma. Recent studies of etiology and treatment 
are narrowing, more and more, the field of true, nontraumatic detach- 
ments. They have shown that tears and other tissue lesions which can 
be put on a par with them either were present before the event or can 
occur in the course of other harmless happenings of daily life. Details 
of alleged injury and of conditions of the field should be carefully noted 
and recorded at the first opportunity. The severity and character of the 
injury, the immediate connection and the special disposition of the 
patient are the three important factors in reaching a decision as to a 
traumatic etiology of detachment. 


Dr. HILDESHEIMER, Berlin: The procedures of Guist, Lindner, 
Safar and Weve all bring the tear, without fail, into the region of opera- 
tion. The wavy formations, like those on a sandy beach, are probably 
folds in the retina, not in the vitreous. Lobeck’s studies suggest that 
one pay more attention in the future to sealing off the choroidal vessels 
back of the detached retina, in order to bring the lowered tension up, 
preferably by the Guist or Lindner caustic method, which causes 
adhesion but no actual inflammation. Reattachment may take place in 
some cases without complete operative closure of the tear. Possibly 
the drainage of fluid through the choroid is sealed off and the margins 
of the tear fall into apposition of their own accord. Like Jess, I have 
used the “electric knife” to extract the adherent lens in toto and also 
for the incision in a number of other ocular operations. In closing, 
Lobeck stated that the absence of tears was checked up by negative 
observations in serial sections. The vitreous is, of course, altered by 
the injection—intentionally so. Any other procedure will give a tear, 
but detachment takes place only if there is at the same time a decided 
loss of vitreous. It is this loss which makes the normal rabbit’s eye 
an abnormal one. The condition of the vitreous has absolutely no sig- 
nificance for the migration of sepia particles into the choroid, which I 
found. As to Sondermann’s objections, my research showed adsorption 
of fluid into the capillaries of the choroid, and the pressure in this 
vascular area in a hypotonic eye with a tear must be less than 30 mm. 
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of mercury. In drawing conclusions as to capillary pressure in normal 
eyes, one must bear in mind that the hypotonic eye is hyperemic and 
has, accordingly, a higher venous pressure than an eye with normal 
tension and no hyperemia. Seidel’s measurements of the blood pressure 
of hypotonic and normal eyes proved this point years ago. 

Dr. Gonin, Lausanne, Switzerland: The term Gonin’s operation 
is generally used for ignipuncture. I must decline the honor. Igni- 
puncture was known long before me. From the very first (from 1919 
to 1921) I insisted that the essential factor was the closure or sealing 
off of the retinal tear, and that the particular ways and means were of 
secondary importance. 

Dr. LinpNerR, Vienna, Austria: Adsorption of fluid through the 
choroid alone is not the immediate cause of detachment. It acts by 
way of disintegration (degelation) of a previously normal vitreous, and 
in the case of fluid vitreous by purely mechanical prying off of the 
retina, owing to inertia, on rotation of the globe. Not Guist, but I was 
the first to seal off a damaged retina by cauterizing from ora serrata 
around and back to ora serrata. At first I feared the depth action of 
caustic potash, but soon found that just this was its most valuable 
property, and I have kept to its use as an irritant. With other caustics 
tried by me (silver nitrate, alum, bi-cyanide and oxy-cyanide) the 
inflammation was confined to the choroid. In fact, with 2 per cent 
solutions of silver preparations even the choriocapillaris remains 
uninjured, as a coagulum of albumin is immediately deposited, which 
effectively prevents the spread of the irritation and sharply limits its 
action. The greatest value of caustic potash lies not in its escharotic 
action, as first inferred by Guist, but in the depth effect which at first 
I feared was a source of danger. Stenopeic glasses are less important 
after electrocoagulation, as the “soldering” takes place during the 
operation, while adhesion does not come on until two or three days 
after the application of caustic chemicals. 

Dr. Guist, Vienna, Austria: It is necessary to perforate the 
lamina vitrea. Supporting this view, a specimen of plastic inflamma- 
tion of the choroid showed perforation of the lamina vitrea and an 
extremely marked connective tissue adhesion between retina and choroid. 
The latter is considered essential and inevitable in this operation. Per 
contra, another specimen showed degeneration of the first neuron of 
the retina as a result of choroiditis, with a hole at the macula but an 
intact lamina vitrea as sufficient cause for the absence of detachment. 
Lindner may have been the first to suggest square or crossed lines of 
soldering, but not the sealing off of an entire suspicious retinal area 
from the sound portion. 

Dr. CLausEN, Halle: Electrocoagulation is particularly valuable 
and may well be the method of choice in the future on account of the 
possibility of modifying its application and dosage as compared to igni- 
puncture with the Paquelin cautery. I have seen delicate scars, such 
as are generally seen in a mild choroiditis. Modified, graduated electro- 
coagulation ought to produce as good results as the caustic potash in 
Guist’s procedure and more easily. 


Dr. Jess, Giessen: High powered apparatus permitting excessively 
rapid sparking with low current intensity is essential in electrocoagula- 
tion.: Laying the needle on the lens capsule does not cause coagulation. 
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It is necessary to introduce the needle, “cold,” into the lens substance 
and then to coagulate for a short time so that firm dense coagulation 
takes place only just around the needle point. The patient lies on a 
lead plate electrode. As to using this procedure for cutting operations, 
animal experimentation has shown me that it is, so far, objectionable 
on account of the marked charring of tissues, and has not given good 
results. 





APPARATUS FOR BALLISTIC TONOMETRY. Dr. Weve, Utrecht, Holland. 


The apparatus was shown in its present simplified form with a 
counterbalanced hammer insuring greatly increased delicacy. 


New MEASURING OCULAR FOR SLIT-LAMP. 
Switzerland. 





Dr. GoL_psm1TH, Bern, 


The principle is that of double images, and movement of the 
observed eye causes no difficulty. This is particularly valuable in the 
examination of restless patients and of animals. The eye-side lens of 
a Huyghen’s ocular is halved and fitted with a micrometer screw. The 
image of the zero point of the scale can be brought into view as one 
of the images in one lens and the end of the stretch to be measured 
into the other. The displacement can be read off on a measuring drum. 
The position of the image source is marked by a coarsely ruled plate 
in the plane of the ocular diaphragm. 





TRACHOMA-LIKE CONDITION IN THE NASOPHARYNX. 
MANN, Berlin. 


Dr. KRUECK- 


Histologically the condition is a lymphocytic infectious granuloma 
with selective localization and very little reticulum or endothelium, and 
is predominantly micronodular, i. e., granular or follicular. It does 
not become necrotic from the center as do the other granulomas 
(actinomycosis, tubercle, gumma, syphilitic papule, etc.), but, aside 
from the usual processes of resorption and artificial evacuation, is 
girdled and traversed by radiations of connective tissue fibers, the 
greater part of which have their origin in blood vessel walls. The latter 
are located mostly in the peripheral regions and in the surroundings 
of the granuloma, so that cicatrization takes place from without inward. 
The actual histologic source of the fibers is to be seen in the adventitial 
cells, predestined to this purpose. There are further analogies with 
the tonsils and with the lymph follicles of the intestine. 


New MEtTHOops oF COMBATING SQUINT AMBLYOPIA. 
Goslar. 


The final success of operation can be secured only by reestablishing 
visual acuity. Occlusion of the seeing eye is effected with a patch or, 
in older children and in young adults, by suturing the lids together. 





Dr. WECKERT, 





MorPHOLOGY OF ROENTGEN Ray CATARACT. 
Greifswald. 


This is a slit-lamp study of four cases, incipient and advanced. The 
first, and later the most marked, opacity is situated at the posterior pole 


Dr. ROHRSCHNEIDER, 
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as a disk or cap with a markedly cloudy rim. In the complete stage, 
in addition, a diffuse netlike layer of opacity is present with vacuoles 
lying in close contact with the posterior capsule, in direct connection 
with the polar opacity, and may extend far into the periphery. There 
are also opacities and vacuoles close under the anterior capsule. The 
lens nucleus is clear. Roentgen ray cataract appears after a latent 
period of two or more years after irradiation, and does not progress, 
or only very slowly, after reaching the stage of typical changes already 
mentioned. The polar opacity may be pushed away from the capsule 
if the tolerance dose of the lens has been exceeded only slightly, while 
a marked overdose inhibits the formation of lens fibers for a long 
time. This course and the sharp demarcation and limitation of the 
polar opacity from the clear anterior cortical layers distinguish 
roentgen ray cataract from cataracta complicata in the generally 
accepted sense. Some lens opacities in the region of the posterior 
cortex, which probably are to be reckoned among senile zonular 
cataracts, may be mistaken for roentgen ray cataracts. 


ELECTRIC OPHTHALMOSCOPE. Dr. CoMBERG, Berlin. 


The course of the rays is greatly narrowed and the image of the 
collector diaphragm is projected from 30 to 40 cm. from the mirror 
as a5 cm. disk. This gives intense illumination for the indirect method, 
and in the upright image a small brilliant field, about the size of the 
nerve head, is obtained. A switch lens allows the rest of the fundus to 


be illuminated at the same time to facilitate a general survey and 
produce a uniform illumination of the fundus. 


HAND LOCALIZATION APPARATUS FOR RETINAL TEAR. Dr. CoMBERG, 
Berlin. 


The otherwise excellent stationary forms of apparatus have the 
disadvantage that they can be used correctly only when the affected 
eye is still able to fix a target mark. Dr. Comberg uses a hand perim- 
eter with objective fixation, and focusing along the axis of the globe 
is made possible with the aid of the corneal reflex of a miniature 
electric light bulb, which is observed through a hand ophthalmoscope 
and brought into the midpupil. The tear is picked up in the ophthal- 
moscope before the perimeter is put in place, and the latter is rotated 
until it is in the meridian of the tear. 


Rapip DETERMINATION OF LIGHT SENSE. Dr. ComMBERG, Berlin. 


Waste of time and space and the use of cumbersome apparatus are 
' avoided by this method, in which a quantitative diminution of illumina- 
tion is applied to the ophthalmoscope lamps intended for ordinary use. 
The opal glass incandescent bulb (obtained from the Osram Company), 
on account of the repeated reflection of radiations in its interior, has 
been found to have the same action as the well known Ulbricht photom- 
eter sphere, and may be considered as a surface with practically 
uniform light density and distribution. It requires no filters and, placed 
directly behind an Aubert diaphragm, can be used in measurements of 
the light sense as a source of surface illumination. The figures thus 
obtained were reported. 












148 ARCHIVES OF OPHTHALMOLOGY 


































Dr. Luntz’ APPARATUS FOR MACULAR RESERVATION AND SMALL 
PARACENTRAL ScoTOMA. Dr. von HIppPeEL, Goettingen. 


Increased accuracy of the examination, to within 0.5 per cent, is 
made possible by the use of a minute red dot as a fixation point. The 
test object is seen only momentarily by instantaneous exposure without 
the patient knowing on which side of the fixation point it is going to 


appear. 


NEw ApparRATus. Dr. TSCHERNAK-SEYSENEGG, Prague, Czecho- 
Slovakia. 


A new apparatus was demonstrated for the division of stretches 
and registering of meridians in tests of subjective estimations of distance 
and of the vertical (Kundt) and for notation by pricked patterns. 


COLORED SNAPSHOTS OF THE FuNbusS OcuLI. Dr. KUGELBERG and 


Dr. NorpENson, Stockholm, Sweden. 


The authors use the Amat simplified subtractive three color method, 
which requires an exposure of only about one third of a second on 
account of the great sensitivity of the emulsion, and needs no special 
measures or modification of the camera. 





THREE-COLOR PHOTOGRAPHY OF THE LIVING EYE. 
Austria. 





Dr. GutsT, Vienna, 


Dr. Guist used the reflex-free Nordenson camera and color filters 
spectroscopically matched with the colors to be used later in printing 
the pictures. The time of exposure was one-fifth second. The fundus 
was also photographed in red-free light. 


Fucactious NoDULES OF THE CORNEA. Dr. LOEWENSTEIN, Prague, 
Czecho-Slovakia. 


Similar nodules have been hoted in the conjunctiva (Axenfeld and 
Bayer) in tuberculous subjects and are not rare. Histologic examina- 
tion of a nodule seen in a case of severe corneal tuberculosis showed 
no loss of epithelial substance. The cell infiltration consisted of epi- 
thelioid cells, lymphocytes and giant cells with central nuclei and no 
caseation. No tubercle bacilli were found. There was a striking like- 
ness to Aschoff’s nodules, which have been found in all organs in 
rheumatism, and are considered as an indication of an allergic reaction— 
in this case, to tuberculosis. 


SENILE LENS OPACITIES AND TRANSPLANTATION OF TESTICLES. 
Dr. LOEWENSTEIN and Dr. Kaun, Prague, Czecho-Slovakia. 


Only accurate and detailed drawings of conditions before and after 
allow one to draw conclusions as to the efficacy of this procedure. A 
13 year old dog with incipient senile cataract but without marked signs 
of senile debility had one half of the testicle of a 2 year old dog 
implanted, with careful suturing, in the freshened gonad, the other half 
being implanted in the freshened abdominal muscles. There was smooth 
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healing without apparent change in the temper of the animal. There 
was a gradual but definite advance in the opacities of both lenses, as 
recorded by exact drawings. 


POLIosiIs, VITILIGO AND SEVERE BILATERAL IRIDOCYCLITIS IN Dys- 
TROPHIA ADIPOSOGENITALIS. Dr. A. Jess, Giessen. 


A girl, aged 13 years, had had local and general treatment for irido- 
cyclitis a year previously. There was no indication of tuberculosis or 
syphilis. Complete depigmentation of the eye took place, so that the 
iris glowed red like that of an albino and the entire globe could be 
transilluminated from the rear like a pigmentless eye. 

Besides, patches of vitiligo, as large as the palm of the hand, 
appeared on the back, with simultaneous complete bleaching of the 
lashes and partial graying of the eyebrows and hair of the head. Signs 
of adiposogenital dystrophy came on at about the same time. The 
hypophysis, ovaries, thyroid and suprarenals were involved. This 
extremely rare picture has been observed only fifteen times in Japan, 
twice in America and twice in Europe. The extremely severe irido- 
cyclitis which led to the complete loss of vision in both eyes, may have 
been due in some way to the excessive toxic disintegration of intra- 
ocular as well as extra-ocular (lashes, eyebrows) pigment. This is the 
first case in which the internal secretory disturbances were marked, and 
treatment with endocrine products gave entirely negative results; this 
was, however, expected, as the disease had existed and been unrecog- 
nized for nearly a year. 


CLINICAL ADAPTOMETER. Dr. E. ENGELKING AND Dr. H. Hartune, 
Cologne. 


This adaptometer is constructed on the principle of Nagel’s instru- 
ment, but is smaller and handier. A milk glass disk, 10 cm. in diameter, 
is used as an illuminating surface in the front of the box-shaped 
adaptometer, and is lighted up from the back by means of an ordinary 
bulb (manufactured by the Osram Company), which can be connected 
with the street current. The light can be continuously lowered by three 
heat-resisting, photometrically calibrated gray filters, of 1 per cent 
permeability each, and by an adjustable Aubert diaphragm with a milli- 
meter scale of reciprocal values of the light intensities. This allows 
the increase of sensibility to be read off directly without the use of 
another table. 


MopbeEt oF RETINAL DETACHMENT. Dr. LINDNER, Vienna, Austria. 


A model of retinal detachment, showing the mechanical conditions, 
was demonstrated. Progressive motion had no effect on the detachment, 
even when rapid and irregular, but the slightest rotation of the apparatus 
caused a marked floating of the membranes. This was suggested to 
Dr. Lindner yeats ago. If a patient, while lying flat in bed, is allowed 
to look to and fro, the ophthalmoscope shows the retina being thrown 
about if the vitreous is fluid. If the patient sits up there is no motion 
of the detached retina, even if he moves his head, provided the other 
eye fixes steadily, straight out. This led to the invention of the 
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stenopeic spectacles (Lochbrille), which have such an excellent effect 
in cases of partial or complete fluidification of the vitreous. The patient 
is forced to keep his eyes perfectly still, as with the slightest rotation 
he no longer sees anything on account of the small central opening. A 
motionless eye is not important with a normal vitreous, and progressive 
shrinking of the vitreous with consecutive detachment may take place 
under these spectacles, which, however, again become useful when the 
vitreous goes on to fluidification. 


HISTOLOGY OF THE GUIST OPERATION. Dr. BarTELs, Dortmund. 


Sections were shown of the left eye of a woman, aged 24, who had 
undergone the Guist operation for complete detachment, two months 
before death from intercurrent diseases (urosepsis). There were 
fifteen trephine openings (1.7 mm.), all touched with caustic potash, and 
alternating perforation. The retina became reattached only in the 
peripheral region of the trephining, i. e., in the upper half of the globe. 
The trephine openings had filled up completely with dense connective 
tissue, in part episcleral. Accumulations of pigment were found in the 
inner layers of the sclera and in the choroid, which showed an infiltra- 
tion at the point of adhesion. Here, the retina was atrophic, but there 
was remarkably little abnormal reaction in any of the tissues. These 
sections show that one does not need to be particularly cautious in 
cauterizing, but that it is essential to draw off as much of the exudate 
as possible when trephining, or beforehand, if the retina is to be made 
to agglutinate to the choroid. The Guist operation was performed 
eight times on six eyes. In two eyes, the retina had been reattached 
for four months, with good vision. Diplopia, due, as shown by the 
sections, to extensive adhesions of the muscles to the sclera, was an 
annoying complication. 


TECHNIC OF OPERATIVE TREATMENT OF DETACHMENT. Dr. ARRUGA, 
Barcelona, Spain. 


To insure complete rest of the eye, an essential factor in all cases, 
Dr. Arruga passes a suture through the inferior rectus, 10 mm. from 
the limbus, and out through the lower lid, from 2 to 3 mm. from the 
lid margin. The immobility of the globe is absolute the first day or 
two, and after that there is a little possibility of motion. The sutures 
are removed after from two to four weeks. Another detail is the inser- 
tion of a conical screw into the trephine plugs in the choroid. This 
allows the operation to follow immediately in the same session; other- 
wise one has to wait three or four days to complete it. 


PATHOLOGY OF RosAcEA. Dr. von Szity, Muenster. 


As previously reported (von Szily, A.: Klin. Monatsbl. f. Augenh. 
82:577, 1929) histologic studies show a marked similarity between 
rosacea of the skin and that of the eye. The various stages of the two 
diseases are compared and the differential diagnosis from clinically and 
histologically similar skin conditions, such as lupus disseminatus, con- 
sidered. 
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A DarK Room CAMPIMETER WITH EXACT REGULATION OF LIGHT 
INTENSITY. Dr. Passow, Munich. 


For one and a half years, Dr. Passow has compared campimetric 
fields in bright artificial indirect light with others taken at the same 
time, after dark adaptation. The central fixation point is a minute dim 
red light. The luminous test object can be varied in brightness, color 
and size by means of darkening diaphragms interposed in the path of 
the light source without affecting the quality of the light as rheostats 
do. Color changes are made by filters in a revolving disk, and the size 
varied by an iris diaphragm in the optical system. The advantage of 
this method lies in the possibility of making an early diagnosis of con- 
tractions of the visual field, especially in prodromal glaucoma, and in 
more accurate judgment as to the course of a disease. 


Licht Porint PROJECTOR FOR PERIMETRY AND CAMPIMETRY. Dr. 
LAUBER, Warschau. 


The apparatus allows the sharply focused 1 to 10 mm. disk of white 
or colored light coming through an iris diaphragm to be thrown on a 
screen at any desired distance between 300 and 2,000 mm. Practical 
tests and photometry show that the stimulus values of the light disks 
correspond with those of the generally used targets, and give about 
the same figures. The apparatus is light enough to be moved by hand. 
When used at short range (stereocampimeter), a gray filter is used to 
cut down the light, which otherwise would be sufficiently intense to cause 
irradiation and dazzling. 


FIXATION APPARATUS FOR FIELD PLoTTiInG. Dr. Roesster, Bolzano, 
Italy. 


The good eye is used to insure central focusing and fixation of the 
other, but all other peripheral vision is excluded by a screen. The 
marker for the defective eye is a large white cross with the intersection 
erased. In the case of a central scotoma, the arms project beyond its 
limits, and the patient thus fixes about the empty space and the point 
at which the cross lines would, hypothetically, intersect. In the case 
of large field defects the corneal reflex is used to make the fixation as 
central as possible, and the target is brought opposite the point which 
the good eye has to look at for the other eye to appear centered. 
Binocular fixation can be exercised if the fixation object for the weak 
eye is the same as the marker for the good one. 


FuNDUS IN CEREBRORETINAL DEGENERATION. Dr. VELHAGEN, JR., 
Halle. 


Three cases of atypical retinitis pigmentosa were reported. All 
showed optic nerve atrophy with contraction of the retinal arteries,. 
a fine diffuse dustlike deposit of pigment without relation to the blood 
vessels and whitish dots. Two fundi were light and one dark. A slaty, 
grayish-blue reflex was pathognomonic. Two cases were typical of 
amaurotic idiocy (Vogt and Spielmeyer); one showed a Laurence- 
Biedl syndrome. The differential diagnosis was ophthalmoscopically 
impossible, but was assured by neurologic and psychologic examination. 
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Both diseases are based on an atypical tapetoretinal degeneration, and 
in both—although in a minority of the cases—one may find ordinary 
retinitis pigmentosa. Atypical retinitis pigmentosa should, accordingly, 
arouse suspicion of some form of cerebral degeneration. 





CoRNEAL REFLECTOGRAPH. Dr. H. HArTINGER, Jena. 


F. P. Fischer’s representation of the cornea in reflected images 
shows the surface and its slightest irregularities, but these reflectograms 
cannot be used for quantitative measurements and localization. Both 
can be obtained, to a certain degree if the reflecting surface of the 
cornea is used as the picture-producing element and the reflectographic 
representation of the corneal surface is connected with a correct optical 
illustration. Dr. Hartinger’s coordinating reflectograph allows one to 
determine accurately the size, location and reciprocal distznce apart of 
details of reflection due to irregularities of the cornea. A system of 
polar coordinates on the reflectogram allows the curvature of the corneal 
zones to be calculated and the normal direction of the reflecting corneal 
elements to be determined. The apparatus manufactured by Zeiss is 
finely graduated, can be attached to a holder adjustable for height, and 
is centered for the cornea of the patient. 


PHOTOGRAPHS MADE WITH ZEISS REFLECTOGRAPH. Dr. F. P. FISCHER, 
Leipzig. 


The author showed twelve keratometric photographs made with the 
new Zeiss reflectograph, which allows measurement of corneal curvature 
and surface localization to be made with the greatest ease and rapidity. 















OpeRATING Lamp. Dr. E. HERTEL, Leipzig. 


This is a combination of the Zeiss-Pantophos lamp and the slit-lamp. 
The first gives an excellent view of the entire operative field and the 
multiple light source does away with shadows. For operations in the 
depth of the orbit, on the lacrimal sac, etc., focal illumination is at 
once provided by swinging into place the slit-lamp, which is carried on 
the opposite, balanced arm. The latter is especially useful in discission 
of fine after-cataract, and for the toilet of the wound in the extraction 
of cataract. Since the author has used it, secondary discissions have 
been decreased from 6 to 1.5 per cent. 










DIFFERENCES OF LEVEL IN THE FuNbDus. Dr. Grarr, Rathenow. 


Accurate measurement is possible, directly, with the large ophthal- 
moscope of Busch. Focusing with a telescope, stereoscopically, the 
necessary accuracy is quickly gained with a little practice. The read- 
ings from a number of points in the fundus are combined in a graph 
of diopters, which gives the corresponding refraction. The difference 
is the difference in level which was to be determined. 








INNOVATIONS IN OPTICAL INSTRUMENTS. Dr. GrarFF, Rathenow. 


Steady fixation of the eye while it is being measured or examined is 
assured by a lamp on an adjustable arm to be attached as needed. 
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Thorner’s ophthalmoscope has been modified so that it can be carried 
in the vest pocket. Busch’s Metaphot for photomicrography has been 
fitted with accessory optical parts so that an entire cross-section of the 
globe can be put on the 9 by 12 plate. 


PHOTOREGISTRATION OF BotH Eyes. Dr. Zetss, Leipzig. 


An addition to the Wiedersheim Photo-Nystagmograph, with simul- 
taneous presentation of fixation targets of variable, adjustable height, 
allows change in direction of fixation to be elicited and measured in 
one eye, or in both at the same time, by means of indirect fixation and 
photography of the corneal reflex or that of the silver button of a 
Wiedersheim contact glass. 


SPODOGRAPHY: LOCALIZATION OF INORGANIC MATTER IN TISSUES. 
Dr. ZEIDLER, Leipzig. 


For technicql reasons accurate localization, if possible, down to the 
individual cell, has not been worked out until now. The tissue sections 
must be extremely thin (from 10 to 15 microns) for microchemical 
analysis, and cannot be fixed or even allowed to come in contact with 
any reagents such as formaldehyde, alcohol and water. Decomposition, 
sedimentation, etc., are prevented by “super-freezing” of the fresh, 
unfixed sections on the microtome by means of carbon dioxide snow, 
so that they do not thaw out on the knife blade, hence do not stick and 
can be lifted off dry and transferred to similarly chilled slides. All 
organic tissue is reduced to ashes in the electric oven and the inorganic 
elements remain as a white ash, with each cell in place, so that, theo- 
retically, the microchemical determination can be brought down to a 
single cell. Practically this accurate result has not been reached. 
Improved technic, the use of the micromanipulator, etc., will probably 
advance this art. 


OcuLAR CHANGES IN MYELOGENOUS LEUKEMIA. Dr. REICHLING, 
Berlin. 


| 

A case of acute micromyeloblastic leukemia and two of acute myelo- 
blastic leukemia were reported. In all three cases the diagnosis was 
assured by the clinical evidence (oxidase-positive myelogenous cells in 
the peripheral blood stream), autopsy and histologic examination of the 
organs. The well known and traditionally described overloading of the 
choroidal vessels was confirmed, and also the overloading of the tissues 
themselves—a definite “infiltration” with myelogenous cells. In excep- 
tional cases the iris, as well as the ciliary body and choroid, is affected. 


| 
RELATION OF THE ULTRAMICROSCOPIC STRUCTURE OF VITREOUS TO 
PicTuRE oF HistoLocic Sections. Dr. BAURMANN, Goettingen. 


Szent-Gyorgyi’s fixation method causes decided changes in the ultra- 
microscopic elements of the vitreous. The threads become granular 
and highly refracting, and break down into short, coarse chains of 
granules which have a tendency to form a wide-meshed network. In 
some places the threads disintegrate and are completely granular. 
Finished sections in dark-field illumination (paraboloid condenser) show 
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degrees of structural change which vary greatly from place to place. 
Where the fixing agent has caused little damage hardly any structural 
elements are found with transmitted light, while the dark-field picture, 
on the contrary, shows an abundance of threads. As the structural ele- 
ments become coarser and the delicate threads assume more and more the 
form of coarse chains of granules, the discrepancy between the dark-field 
and the light-field pictures becomes less and less. The thicker strands 
of threads which dominate the picture of microscopic structure come 
into the foreground disproportionately because other structural elements, 
present but less markedly coarsened, remain more or less invisible in 
transmitted light. Besides, apparently very coarse fibers turn out to 
be not single threads but coarsely granular ropes on which pigment 
particles have been deposited and heaped up. These findings definitely 
dispose of the assumption that the histologic structural picture is a 
somewhat coarsened but otherwise essentially true representation of 
the ultramicroscopic thread structure. 


OcuLAR MUSCLES IN EXOPHTHALMOS PERSISTING AFTER THYROID- 
ECTOMY. Dr. P. KronFELp, Chicago. 


In a man, aged 52, exophthalmos developed, four months after a 
successful strumectomy, and increased ominously. Extirpation of the 
middle cervical ganglion, partial removal of the floor of the orbit from 
the antrum and hypophysis therapy, according to Stewens’ method, were 
tried without effect. Naffiziger’s flap operation, with partial removal 
of the roof of the orbit, was then performed and the exophthalmos 
decidedly lessened. The extrinsic ocular muscles were much thickened 
and showed extensive but indefinite (nonspecific) infiltration, with 
serious destruction of muscle fibers. The retrobulbar fat was only 
slightly infiltrated. 





HIsToLoGy OF AN EARLY STAGE OF ANGIOMATOSIS RETINAE. 


Dr. SEIDEL, Jena. 


Dr. Seidel reported on the daughter of O. M., whose case was the 
first to be studied by von Hippel. In the patient’s brother, under 
observation for years, marked angiomatosis also developed in both eyes. 
One had to be enucleated, and an angioma of the retina was found. 
The daughter had been under observation since 1916. Clinically there 
were no signs of angiomatosis, but there was a developmental defect of 
the left optic papilla. The patient died with cerebral symptoms and 
choked disk, at the age of 22. Cysts were found in the medulla, and 
in their walls, toward the pedunculi, there was a definite angioma; 
toward the cervical cord, so-called pencil gliosis (Stift-Gliose) was seen. 
The right eye showed two small tumors of the nerve fiber layer, 
definitely angiomatous, but almost microscopic, and scarcely protruding 
above the level of the retina. In the left eye there were also two, some- 
what larger, angiomas. The retinal vessel walls showed extensive 
hyaline degeneration. The congenital defect on the disk was likewise 
found to be an angioma. 


GLASSBLOWERS’ CATARACT. Dr. MEESMANN, Berlin. 


A typical posterior polar opacity developed in a patient, aged 30, 
after two years’ work at the smelting ovens. The early production of 
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this injury by radiant heat suggested a predisposition of the lens, with 
infantilism and cachecto-genital dystrophy. Presenile involution was 
marked, atrophy of the jaw bone, in particular, being striking. 


ExoGENous CATARACT IN HEMATOPORPHYRIA. Dr. MEESMANN, 
Berlin. 


Numerous, extremely minute, subcapsular vacuoles were noted in 
the anterior and especially in the posterior cortex, like the picture of 
true diabetic cataract. There was constitutional porphyria, with vaccini- 
form hydroa of the face, bullous epidermolysis of the hands and cir- 
cumscribed atrophic melanosis of the trunk. The cutaneous changes 
came on after the seventh year, and were due to light, mechanical pres- 
sure, climate and warmth. There were severe intercurrent gastro- 
intestinal attacks, nervous manifestations to the point of transitory 
disturbance of consciousness and a progressive weakness of the muscles, 
especially of the lower extremities. These symptoms and the exogenous 
cataract have not been reported, hitherto, in porphyria. The site of 
the lens opacities indicates that they are not due to direct influence of 
light but rather to metabolic disturbance in the aqueous, and may be 
classed as dermatogenous. 


HistotocGy oF REeETINITIS PIGMENTOSA. Dr. AscCHER, Prague, 
Czechoslovakia. 


Both eyes of a patient who had been under observation for many 
years by Elschnig and who died, at the age of 47, after an accident, 
showed striking changes in the choroid, in addition to the typical retinal 
findings. The lamina vitrea was intact throughout. The choroid, espe- 
cially in the region of the posterior pole, was greatly thickened, showing 
a predominantly connective tissue stroma and not the slightest indication 
of any inflammation, past or present, and thinning gradually toward the 
disk and the ora serrata. There were many vessels with thickened walls. 
The pigment epithelium showed few color granules or none, and was 
in part missing. Farther forward it was more regular, and in the ora, 
almost normal, except that high power magnification showed that the 
normal crystal form of the pigment has been replaced by generally 
round clumps. This seems to have been a case of the mesodermogenous 
form of retinitis pigmentosa, the same ophthalmoscopic picture being 
presented also by the epitheliogenous (Stock) form, in which the pig- 
ment epithelium is primarily and mainly affected. These two histologic 
groups may correspond to the differences in heredity noted by Becker- 
haus and Wibaut. 


Rare Funpbus Pictures. Dr. Junius, Bonn. 


Three cases of early and late stages of Coats’ massive exudation into 
the retina were presented; also three cases of parapapillary retino- 
choroiditis. The latter is a disease sui generis, and is analogous, only 
as to location, to Jensen’s choroidoretinitis juxtapapillaris. 


ENDOTHELIOMA OF THE CONJUNCTIVA. Dr. THIEL, Berlin. 


In a woman, aged 62, a grayish-red tumor, 1 cm. long, had gradually 
developed during the last two years at the limbus in the upper temporal 
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quadrant, and was intimately adherent to the conjunctiva and cornea. 
The surface was irregularly nodular, and punctate hemorrhages were 
seen. A few conjunctival vessels ran over the growth, which was 
3 mm. thick. The anterior chamber, iris and pupillary reaction were 
normal. No fundus changes were observed. The tumor was excised 
with a keratome under local anesthesia. Intact points of the growth 
showed capillaries full of blood, with well recognizable endothelium, 
around which there were whorls of spindle-shaped and round cells. 
Between the cells a fine fibered interstitial substance was seen. The 
tumor was sharply demarcated toward the unaltered pavement epi- 
thelium, arranged in several layers. The origin was probably the 
sclerocorneal margin. 































CARCINOMA OF THE CONJUNCTIVA. Dr. THIEL, Berlin. 


In a man, aged 47, a small growth of the left conjunctiva was said 
to have been removed in 1914. In 1918 a slightly pigmented, grayish- 
red, flat, raised growth, partly surrounded by scar tissue, was seen in 
the lid fissure, with flat prolongations toward the corneal margin. The 
fundus and vision were normal. Progressive growth was noted in spite 
of twelve roentgen treatments. Part of the tumor was removed by 
operation, in the spring and fall, respectively, of 1921. In 1922 the 
growth had increased so that its prolongations completely embraced the 
cornea. The surface was irregular, owing to cicatricial strands covered 
by conjunctiva. At the upper margin of the tarsus of the upper lid, 
was a disintegrating tumor mass. Copious secretion occurred in 
the conjunctival sac. In March, the closed conjunctival sac was shelled 
out and the globe enucleated. A follow-up examination in May showed 
marked tenderness of the orbital margins. The left preauricular gland 
was much enlarged. The patient was then lost to observation. Section 
through the margin of the tumor showed a typical basal cell carcinoma, 
with cells closely packed and polymorphonuclear. Clearly marked 
epithelial tunnels were seen, some of which grew into the connective 
tissue. Subepithelial round cell infiltration was an indication of an 
inflammatory reaction of the adjacent tissue. 





PAPILLOMA OF THE CONJUNCTIVA AND CorRNEA. Dr. THIEL, Berlin. 


A man, aged 58, had had a feeling of pressure and marked secre- 
tion in the right eye for half a year. Removal of the “pterygium” was 
advised. In the lid fissure there was a slightly raised, pale pink growth, 
starting from the semilunar fold and reaching to the limbus. It was 
composed of minute, quite round papillae with many capillaries branch- 
ing characteristically from a single vessel at the center of the papilla 
in long loops to its periphery. At the limbus, irregularly sinuous, long- 
looped capillaries ran over the cornea, which was a cloudy gray. Sec- 
tions showed a typical papilloma with a smooth surface and a thickened 
epithelial covering. There was proliferation of capillary loops from 
the connective tissue papillae into the layers of pavement epithelium, 
with some round cell infiltration. 


(To be continued) 













Book Reviews 


Sixth Annual Report of the Giza Memorial Ophthalmic Laboratory. 
Pp. 126. Cairo, Egypt. Schindler’s Press, 1932. 


The sixth report of this important and increasingly valuable institu- 
tion reveals that the fight on trachoma and purulent ophthalmias is 
being waged with unabated vigor and resourcefulness. It is stated that 
70 per cent of the blindness in Egypt is preventable, and yet the chief 
difficulties encountered are due to the incredible ignorance and indif- 
ference of the very people whom the investigators are striving to help. 
In spite of all obstacles, however, the research is progressing favorably. 
The director visited America last summer and is more than ever con- 
vinced that Egyptian and American trachoma are different clinical 
entities. He repeats that Bacillus granulosis;has not yet been isolated 
from ,Egyptian cases of trachoma. The reports of unusual cases, both 
pathologic and clinical, are as interesting as formerly—which is very 
interesting indeed. Of special importance is an article by the director 
on the “Diagnostic Value of the Slit-Lamp Examination of the Limbus 
in Doubtful Cases of Trachoma.” The photographs and photomicro- 
graphs are good, but the drawings, with the possible exception of those 
dealing with slit-lamp work, are distinctly second-rate. 


G. M. Bruce. 


Le corps vitré: Son développement, sa structure, ses propriétés 
physico-chimiques. By E. Redslob, Strassburg. Pp. 340, with 
89 illustrations. Paris, Masson & Cie, 1932. 120 francs. 


This volume is published under the auspices of the French Ophthal- 
mologic Society. The first section is devoted to the development of the 
vitreous body and the zonule of Zinn. In the next division the author 
takes up the anatomic structure of the vitreous, hyaloid membrane and 
canal of Cloquet. The third part of the book covers the physiochemical 
properties of the vitreous body. The contents of this chapter is 
extremely technical, and will be understood but little by the reader who 
is untrained in biochemistry. The last two sections deal with nutrition 
and regeneration of the vitreous body. , 

By his discriminating use of the literature and his own researches, 
the author has brought the knowledge of the vitreous up to date. He has 
produced an authoritative monograph which embodies the work of the 
foremost investigators in the field. G. M. Bruce 





Directory of Ophthalmologic Societies * 


INTERNATIONAL 
INTERNATIONAL ASSOCIATION FOR PREVENTION OF BLINDNESS 


President: Prof. F. de Lapersonne, 217, Faubourg St. Honoré, Paris. 
Secretary-General pro tem.: Dr. A. Churchill, 66, Boulevard St. Michel, Paris. 


INTERNATIONAL OPHTHALMOLOGIC CONGRESS 


Secretary: Dr. Francisco Poyales, Olozaga 3, Madrid. 
Place: Madrid. Time: April 16-22, 1933. 


FOREIGN 
BritisH MEDICAL ASSOCIATION, SECTION ON OPHTHALMOLOGY 

President: Sir J. Herbert Parsons, 54 Queen Anne St., Cavendish Square, 

London, W. T. 

OPHTHALMOLOGICAL SOCIETY OF BOMBAY 

President: Dr. D. D. Sathaye, 127 Girgoam Road, Bombay 4. 
Secretary: Dr. C. R. Athawale, Bhatwadi Girgoam, Bombay 4. 
Place: A. M. C. Free Ophthalmic Hospital Bldg., Poi Bawadi Parel, Bombay 12. 

Time: First Friday of every month. 


OPHTHALMOLOGICAL SOCIETY OF THE UNITED KiINGDOM 


President: Mr. A. H. H. Sinclair, 6 Charlotte Square, Edinburgh. 
Secretary: Mr. Humphrey Neame, 56 Portland Place, London, W. I. 


OxFORD OPHTHALMOLOGICAL CONGRESS 


Master: Dr. Cyril Walker, Bristol, England. 
Secretary: Dr. C. G. Russ Wood, Hill House, Abberbury Rd., Iffley, Oxford, 
Iengland. 


RoyaLt Society oF MEDICINE, SECTION OF OPHTHALMOLOGY 


President: Dr. A. C. Hudson, 50, Queen Anne St., W. 1, London. 
Secretary: Dr. J. D. Magor Cardell, 27, Weymouth St., W. 1, London. 
Place: London. Time: June 9, 1933. 


Soci—ETE FRANCAISE D’OPHTHALMOLOGIE 
Secretary: Dr. René Onfray, 6 avenue de la Motte Picquet, Paris 7é. 


GERMAN OPHTHALMOLOGICAL SOCIETY 
Secretary: Prof. A. Wagenmann, Heidelberg. 


NATIONAL 
AMERICAN MEDICAL ASSOCIATION, SECTION ON OPHTHALMOLOGY 
Chairman: Dr. Frederick H. Verhoeff, 82 Commonwealth Ave., Boston. 
Secretary: Dr. Parker Heath, 1551 Woodward Ave., Detroit. 
Place: Milwaukee. Time: June 12-16, 1933. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. B. R. Shurley, 62 W. Adams Ave., Detroit. 
President-Elect: Dr. J. M. Wheeler, 30 W. 59th St., New York. 
-xecutive Secretary-Treasurer: Dr. William P. Wherry, 1500 Medical Arts Bldg., 

Omaha. 

AMERICAN OPHTHALMOLOGICAL SOCIETY 

President: Dr. Thomas B. Holloway, 1819 Chestnut St., Philadelphia. 
Secretary-Treasurer: Dr. J. Milton Griscom, 2213 Walnut St., Philadelphia. 
Place: Washington, D. C. Time: May 8-10, 1933. 


* Secretaries of societies are requested to furnish the information necessary to 
make this list complete and to keep it up to date. 





DIRECTORY 


SECTIONAL 
NEw ENGLAND OPHTHALMOLOGICAL SOCIETY 
President: Dr. David W. Wells, Hotel Westminster, Boston. 
Secretary-Treasurer: Dr. Theodore L. Terry, 243 Charles St., Boston. 
Place: Massachusetts Eye and Ear Infirmary, 243 Charles St., Boston. ‘Time: 
8 p. m., third Tuesday of each month from November to April, inclusive. 


PactFic Coast OTO-OPHTHALMOLOGICAL SOCIETY 
President; Dr. Hans Barkan, 490 Post St., San Francisco. 


Secretary-Treasurer: Dr. J. Frank Friesen, 1208 Roosevelt Bldg., los Angeles. 
Place: San Francisco. Time: 1933. 


PuGeT SounD ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOI.OGY 
_ President: Dr. John H. Harter, 1215 Fourth Ave., Seattle. 
Secretary-Treasurer: Dr. Francis A. Brugman, 806 Cobb Bldg., Seattle. 
Time: 8 p. m., third Tuesday of each month, except July and August. 


SAGINAW VALLEY ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. R. B. Smith, Alma, Mich. 
Secretary-Treasurer: Dr. W. K. Slack, 308 Eddy Bldg., Saginaw, Mich. 
Place: Saginaw, Mich., or Bay City, Mich. Time: First Friday of each month, 
except July and August. 


Sroux VALLEY EYE AND Ear ACADEMY 


President: Dr. John B. Gregg, 101 S. Main St., Sioux Falls, S. Dakota. 
Secretary-Treasurer: Dr. F. H. Roost, 420 Trimble Bldg., Sioux City, Iowa. 


SOUTHERN MEDICAL ,ASSOCIATION, SECTION ON Eye, Ear, NOSE AND THROAT 
Chairman: Dr. William D. Gill, 323 Medical Arts Bldg., San Antonio, Texas. 
Secretary: Dr. William A. Wagner, 914 American Bank Bldg., New Orleans. 
Place: Richmond, Va. Time: November, 1933. 


SOUTHWESTERN MICHIGAN TRIOLOGICAL SOCIETY 
President: Dr. W. E. McGarvey, 802 Jackson City Bank Bldg., Jackson. 
Secretary: Dr. Don C. Lyons, 1405 Union and Peoples National Bank Bldg., 
Jackson. 
Time: Third Thursday of alternate months. 


STATE 
COLORADO OPHTHALMOLOGICAL SOCIETY 
President: A presiding officer is selected for each meeting alternatelv until all 
members have served. 
Secretary: Dr. Ralph W. Danielson, 258 Metropolitan Bldg., Denver. 


Place: Capitol Life Building, Denver. Time: 7:30 p. m., third Saturday of the 
month, October to April, inclusive. 


CONNECTICUT STATE MEDICAL SoOcIETy, SECTION ON EyeE, 
Ear, NosE AND THROAT 
President: Dr. M. H. Gill, 36 Pearl St., Hartford. 
Secretary-Treasurer: Dr. Walter L. Hogan, 750 Main St., Hartford. 
'Time: May, November. 


Eye, Ear, Nose AND THROAT CLUB OF GEORGIA 


President: Dr. Thomas H. Hall, Jr., 617 Mulberry St., Macon. 
Secretary-Treasurer: Dr. J. A. Smith, 700 Spring St., Macon. 


INDIANA ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. Robert J. Masters, 805 Hume-Mansur Bldg., Indianapolis. 
Secretary: Dr. J. Kent Leasure, 23 E. Ohio St., Indianapolis. 

Place: Indianapolis. Time: December 13, 1933. 
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Iowa ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. W. W. Pearson, 410 Sixth Ave., Des Moines. 
Secretary-Treasurer: Dr. W. F. Boiler, 105 E. Iowa Ave., Iowa City. 


MICHIGAN STATE MEDICAL SOCIETY, SECTION OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


Chairman: Dr. Wilfred Haughey, 303 Post Bldg., Battle Creek. 
Secretary: Dr. H. O. Westervelt, 239 Pipestone St., Benton Harbor. 


MINNESOTA ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. Harold J. Rothschild, 239 Lowry Bldg., St. Paul. 
Secretary-Treasurer: Dr. Walter E. Camp, Medical Arts Bldg., Minneapolis. 
Time: Second Friday of each month from October to May. 


MONTANA ACADEMY OF OTO-OPHTHALMOLOGY 
President: Dr. L. H. Huber, Livingston. 
Secretary: Dr. A. W. Morse, Phoenix Bidg., Butte. 


New Jersey STATE Mepicat Society, SECTION ON OPHTHALMOLOGY, OTOLOGY 
AND RHINOLARYNGOLOGY 

Chairman: Dr. Charles H. Schlichter, 556 N. Broad St., Elizabeth. 

Secretary: Dr. B. E. Failing, 31 Lincoln Park, Newark. 


New York State Mepicat Society, Eve, Ear, Nose aND THROAT SECTION 
Chairman: Dr. D. F. Gillette, 109 S. Warren St., Syracuse. 
Secretary: Dr. Frank M. Sulzman, 1831 Fifth Ave., Troy. 


NortH Dakota ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. Axel Oftedal, 5514 Broadway, Fargo. 
Secretary-Treasurer: Dr. F. L. Wicks, 516 Fourth St., Valley City. 


OREGON ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. A. B. Dykman, Medical Dental Bldg., Portland. 
Secretary-Treasurer: Dr. Andrew J. Browning, 418 Mayer Bldg., Portland. 
Place: Good Samaritan Hospital. Time: Third Tuesday of each month. 


RHODE ISLAND OPHTHALMOLOGICAL AND OTOLOGICAL SOCIETY 
President: Dr. Herman A. Winkler, 224 Thayer St., Providence. 
Secretary: Dr. N. A. Bolotow, 108 Waterman St., Providence. 
Place: Rhode Island Medical Library. Time: 8:30 p. m., second Thursday in 
October, December, February and April. 


SoutH CAROLINA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. J. W. Jervey, Jr., 101 Church St., Greenville. 
Secretary: Dr. Walter Bristow, Medical Bldg., Columbia. 
Place: Columbia. Time: October, 1933. 


TEXAS OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 
President: Dr. W. D. Jones, 3116 Live Oak St., Dallas, Texas. 
Secretary: Dr. A. F. Clark, 1034 Nix Professional Bldg., San Antonio. 


UtaH OPHTHALMOLOGICAL SOCIETY 
President: Dr. D. W. Henderson, 75 S. Main St., Salt Lake City. 
Secretary-Treasurer: Dr. T. F. Welch, 14 Exchange PI., Salt Lake City. 


Vircinta Society oF OTo-LARYNGOLOGY AND OPHTHALMOLOGY 
President: Dr. Frank P. Swart, 142 W. York St., Norfolk. 
Secretary-Treasurer: Dr. H. G. Preston, 307 Professional Bldg., Harrisonburg. 


West VIRGINIA STATE MEDICAL ASSOCIATION, Eye, Ear, Nose 
AND THROAT SECTION 


President: Dr. O. H. Bobbitt, Medical Arts Bldg., Charleston. 
Secretary: Dr. Harry V. Thomas, 95 Fairmont Ave., Fairmont. 





DIRECTORY 


LOCAL 


ACADEMY OF MEDICINE OF NORTHERN NEw , JERSEY, SECTION 
on Eve, Ear, Nose AND THROAT 
Chairman: Dr. Elbert A. Curtis, 65 Central St., Newark. 
Secretary: Dr. A. Russell Sherman, 671 Broad St., Newark. 
Place: 91 Lincoln Park South. Time: 8:45 p. m., second Monday of each month. 


ACADEMY OF MEDICINE OF TORONTO, SECTION OF OPHTHALMOLOGY 


Chairman: Dr. P. J. F. Houston, 34 Hurndale Ave., Toronto. 
Secretary: Dr. Alexander E. MacDonald, 151 Bloor St., W., Toronto. 
Time: First Monday of winter months. 


ATLANTA Eye, Ear, Nose AND THROAT SOCIETY 


President: Dr. L. C. Rouglin, 127 Peachtree St., N. E., Atlanta, Ga. 

Secretary: Dr. William O. Martin, Jr., Medical Arts Bldg., Atlanta, Ga. 

Place: Academy of Medicine, 38 Prescott St., N. E. Time: 8 p. m., last Thurs- 
day of each month. 


BALTIMORE MEDICAL SocIETY, SECTION ON OPHTHALMOLOGY 
Chairman: Dr. Harry Friedenwald, 1212 Eutaw Pl., Baltimore. 
Secretary: Dr. William M. Rowland, 906 Cathedral St., Baltimore. 
Place: Medical and Chirurgical Faculty, 1211 Cathedral St. Time: 8:30 p. m., 
fourth Thursday of each month from October to May. 


BROOKLYN OPHTHALMOLOGICAL SOCIETY 


President: Dr. W. F. C. Steinbugler, 515 Ocean Ave., Brooklyn. 
Secretary: Dr. Walter V. Moore, 1 Nevins St., Brooklyn. 


Place: Kings County Medical Society Bldg., 1313 Bedford Ave. Time: Third 
Thursday in February, April, May, October and December. 


BuFFALO OPHTHALMOLOGIC CLUB 


President: Dr. H. D. Andrews, 33 Allen St., Buffalo. 
Secretary-Treasurer: Dr. Thurber Le-Win, 112 Linwood Ave., Buffalo. 


CHICAGO OPHTHALMOLOGICAL SOCIETY 
President: Dr. Michael Goldenburg, 104 S. Michigan Ave., Chicago. 
Secretary: Dr. Richard C. Gamble, 30 N. Michigan Ave., Chicago. 
Place: Medical and Dental Arts Club. Time: Third Monday of each month 
from October to May. 


CLEVELAND ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 
AND OTo-LaRYNGOLOGY 
Chairman: Dr. M. W. Jacoby, 2323 Prospect Ave., Cleveland. 
Secretary: Dr. H. C. Rosenberger, 1065 Rose Bldg., Cleveland. 
Place: Winton Hotel. Time: Fourth Friday of each month. 


CLEVELAND OPHTHALMOLOGICAL CLUB 


Chairman: Dr. Roy B. Metz, Hanna Bldg., Cleveland. 
Secretary: Dr. Paul G. Moore, Medical Arts Bldg., Cleveland. 


COLLEGE OF PHYSICIANS, PHILADELPHIA, SECTION ON OPHTHALMOLOGY 
Chairman: Dr. L. F. Appleman, 308 S. Sixteenth St., Philadelphia. 


Clerk: Dr. Alexander G. Fewell, 1924 Pine St., Philadelphia. 
Time: Third Thursday of every month from October to April, inclusive. 


CoLuMBUS OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 


Chairman: Dr. John B. Alcorn, 167 E. State St., Columbus, Ohio. 
Secretary-Treasurer: Dr. Edward W. Harris, 681 E. Broad St., Columbus, Ohio. 
Time: First Monday of each month. 



















ARCHIVES OF OPHTHALMOLOGY 


DaLLas: ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. O. M. Marchman, 1717 Pacific Ave., Dallas, Texas. 

Recording Secretary: Dr. W. Mood Knowles, 1717 Pacific Ave., Dallas, Texas. 
Corresponding Secretary: Dr. J. M. Potts, 1717 Pacific Ave., Dallas, Texas. 
Place: Dallas Athletic Club. Time: 6:30 p. m., first Tuesday of each month 
from October to June. The November, January and March meetings are 
devoted to clinical work. 


Des Moines ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. Cecil C. Jones, 1121 Equitable Bldg., Des Moines, Iowa. 
Secretary-Treasurer: Dr. Grace Doane, 614 Bankers Trust Bldg., Des Moines, 
Iowa. 


Time: 7:45 p. m., third Monday of every month, September to May. 


DETROIT OPHTHALMOLOGICAL CLUB 
Chairman: Members rotate alphabetically. 
Secretary: Dr. Raymond S. Goux, David Whitney Bldg., Detroit. 
Time: 6:30 p. m., first Wednesday of each month. 


EASTERN New YorkK Eye, Ear, NosE AND THROAT ASSOCIATION 

\ President: Dr. R. H. Seeley, 9 Court St., Rutland, Vt. 

Secretary-Treasurer: Dr. Arthur F. Holding, 142 Washington Ave., Albany. 
Time: Third Wednesday in October, November, March, April, May and June. 


Fort Worth Eye, Ear, Nose AND THROAT SOCIETY 


President: Dr. R. H. Needham, 1304 Medical Arts Bldg., Fort Worth, Texas. 
Secretary-Treasurer: Dr. Van D. Rathgeber, 1011 Medical Arts Bldg., Fort 
Worth. 


Place: University Club. Time: 6:30 p. m., first Friday of each month except 
July and August. 


GraNnD Rapips Eye, Ear, Nose aNpD THROAT SOCIETY 


President: Dr. Carl F. Snapp, 26 Sheldon Ave., Grand Rapids, Mich. 

Secretary-Treasurer: Dr. Walter W. Oliver, 26 Sheldon Ave., Grand Rapids, 
Mich. 

Place: Various local hospitals. Time: Third Thursday of alternating months, 
September to May. 


Houston ACADEMY OF MEDICINE, Eye, Ear, NosE AND THROAT SECTION 
President: Dr. J. F. Gamble, 201 Main St., Houston, Texas. 

Secretary: Dr. B. F. Payne, 1300 Walker Ave., Houston, Texas. 

Place: Medical Arts Bldg., Harris County Medical Society Rooms. ‘Time: 
8 p. m., second Thursday of each month from September to June. 


INDIANAPOLIS OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAI SOCIETY 
President: Dr. John W. Carmack, 23 E. Ohio St., Indianapolis. 

Secretary: Dr. Kenneth L. Craft, 23 E. Ohio St., Indianapolis. 

Place: University Club. Time: 6:30 p. m., second Thursday of each month 
from October to May. 


Kansas City Socrety oF OPHTHALMOLOGY AND OtTo-LARYNGOLOGY 
President: Dr. Albert N. Lemoine, 906 Grand Ave. ,Kansas City, Mo. 
Secretary: Dr. Harold B. Hedrick, 618 Professional Bldg., Kansas City, Mo. 
Time: Third Thursday of each month from September to May. The November, 

January and March meetings are devoted to clinical work. 


Lone Beacn Eye, Ear, Nose AND THROAT SOCIETY 
President: Dr. Ferris L. Arnold, 923 Security Bldg., Long Beach, Calif. 
Secretary-Treasurer: Dr. Clyde E. Harner, 312 Security Bldg., Long Beach, Calif. 
Place: Professional Bldg. Time: Last Wednesday of each month from Septem- 
ber to June. 











DIRECTORY 


Los ANGELES County MEDICAL Society, SECTION ON 
OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
Acting President: Dr. D. E. Godwin, 910 Security Bldg., Long Beach, Calif. 
Secretary-Treasurer: Dr. F. H. Brandt, 1052 W. Sixth St., Los Angeles. 
Place: Elks Temple. Time: 6:30 p. m., fourth Monday of each month from 
September to May, inclusive. 


MEDICAL SOCIETY OF THE District OF COLUMBIA, SECTION OF 
OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
Chairman: Dr. Albert P. Tibbets, 1801 I St., Washington. 
Secretary Dr. G. Victor Simpson, Rhode Island Ave., Washington. 
Place: 1718 M St., N. W. Time: 8 p. m., third Friday of each month from 
October to April, inclusive. 


Mempuis SOCIETY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


Chairman: Each member, in alphabetical order. 

Secretary: Dr. R. O. Rychener, Exchange Bldg., Memphis, Tenn. 

Place: Eye Clinic of Memphis Eye, Ear, Nose and Throat Hospital. ‘Time: 
8 p. m., second Tuesday of each month. Annual meeting, Jan. 10, 1933. 


MILWAUKEE OTO-OPHTHALMIC SOCIETY 


President: Dr. T. F. McCormick, 324 Wisconsin Ave., Milwaukee. 
Secretary-Treasurer: Dr. O. P. Schoofs, 324 E. Wisconsin Ave., Milwaukee. 
Place: University Club. Time: 6:30 p. m., third Tuesday of each month. 


MONTREAL OPHTHALMOLOGICAL SOCIETY 


President: Dr. J. P. E. Bousquet, 66 Sherbrooke St., West, Montreal, Canada. 
Secretary: Dr. J. A. MacMillan, 1410 Stanley St., Montreal, Canada. 


Time: Second Thursday of October, December, February and April. 


NASHVILLE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman: Dr. Hilliard Wood, 700 Church St., Nashville, Tenn. 
Secretary-Treasurer: Dr. H. C. Smith, Medical Arts Bldg., Nashville, Tenn. 
Place: St. Thomas Hospital. Time: 8 p. m., third Monday of each month. 


New OrLEANS OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 


President: Dr. Charles A. Bahn, 150 Baronne St., New Orleans. 

Secretary-Treasurer: Dr. M. F. Meyer, Canal Bank Bldg., New Orleans. 

Place: Eye, Ear, Nose and Throat Hospital. Time: Third Thursday of each 
month from October to June. 


New York ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 
Chairman: Dr. Mark J. Schoenberg, 1160 Park Ave., New York. 
Secretary: Dr. Algernon B. Reese, 73 E. Seventy-First St., New York. 
Time: 8:30 p. m., third Monday of every month from October to May, inclusive. 


OMAHA AND CounciL BLuFFs OPHTHALMOLOGICAL AND 
OtTo-LARYNGOLOGICAL SOCIETY 
President: Dr. L. G. Howard, 532 First Ave., Council Bluffs, Iowa. 
Secretary-Treasurer: Dr. W. A. Cassidy, 1620 Medical Arts Bldg., Omaha. 
Place: Omaha Club, 20th and Douglas Sts, Omaha. Time: 6 p. m., dinner; 
7 p. m., program; third Wednesday of each month from October to May. 


PITTSBURGH OPHTHALMOLOGICAL SOCIETY 
President: Dr. Edward B. Heckel, Jenkins Arcade Bldg., Pittsburgh. 
Secretary: Dr. George H. Shuman, Park Blidg., Pittsburgh. 
Place: Pittsburgh Academy of Medicine Bldg. Time: Fourth Monday of each 
month, except June, July, August and September. 


_ PittspurGH S tit-Lamp Society 
President: Dr. W. W. Blair, 121 University Pl., Pittsburgh. 
Secretary: Dr. George H. Shuman, Park Bldg., Pittsburgh. 
Place: 121 University Pl. Time: Second Monday evening of every month, except 
June, July and September. 





